


Design Snginecring Produtlion 
OF ELECTRICALLY ENERGIZED MACHINES, APPLIANCES 
AND EQUIPMENT . . . . ALSO PRODUCT REBUILDING 
THe artsy 
ase eerste A 
for the Machine Tool? 

Electron Tubes f 

_e : x ra EC am 

New Engineering Affected ee ee ares 

Oates iit is atte eee 


< 


Veit Repairs 


JANUARY 1939 


THE GAGE PUBLISHING COMPANY, Publishers to Industry Since 1892 








CORDITIS rots You, too, 


When He Pulls These Inside Jobs & 








This masked bandit—cheap, old- 
fashioned electrical cords—starts 
his career of robbery in your 
production line. But that’s not 
all. He rides right along with 
your electrical products, to rob 
your dealers of satisfied cus- 
tomers. And so on into the home 


or shop—where he causes more 


trouble. It’s Corditis — 9 times 
out of 10 — that stops the ma- 
chine — makes costly service 


necessary — makes ‘‘modern” 
appliances dangerous nuisances. 

How about protection? Cord- 
itis can be eliminated. Belden 
Electrical Cords are Corditis- 
proof. They cost no more but 
give utility to your product 
throughout its life. Nationally 
advertised, they add sales 
appeal — wherever sold. Stop 
Corditis losses. Specify Belden 
Electrical Cords. 


Belden Manufacturing Company, 4633 West Van Buren Street, Chicago, Illinois 


* a dangerous disease of electrical cords; the symptoms are frayed wire 
< ORDI I is and broken plugs. It causes severe mental irritation and violent nervous 


disorders among electrical appliance users. 
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Appliance Cord Sets approved by Good 
Housekeeping Institute, listed as standard 
by Underwriters’ Laboratories, Inc., and 
certified by Electrical Testing Laboratories. 
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D ALL bearings. like gems. are not alike. Values may not be deter- 





mined from exteriors alone. Evidence of New De- 
B ‘ Sous — t lif — parture’s extra value is 
earring pertormance depends upo hinute aditlerences 1 interna ‘ . 
; 5 | , | P contained in packet X-14, 


design, metallurgical treatment and many other unseen factors. supplied on request 


Of superfine steel, forged for strength, internally designed for | New Departure, Divis- | 


maximum endurance, ground to precision limits, New Departure Ball | '©" General Motors Cor- 


. 4 “ ‘ ‘ . ‘ a . : poration, Bristol, Conn. 
Bearings with their expert application engineering service are clearly 


the choice of those who value predetermined performance. 


Nothing Rois like a ball @ 


NEW DEPARTURE 


WORLDS NO.1 BALL BEARING 
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Heroic in stature, accurate and hard-hitting, he’s 
a money-maker for the management—in the ring. 


OUTSIDE THE RING Outside, unbound by rules—he'’s a trouble-maker 


—a liability. The description can also fit the elec- 
bruiser tric power you use in your plant or equip your 
~@ product to handle. Whether or not it makes 
money for you depends on how well you keep it 
from “breaking training.’’ Ordinary insulating 
materials may make it behave temporarily—then 
a weakness crops out and your product and your 
reputation take a beating. Macallen Mica has a 
way of keeping electricity lastingly in bounds, 
even when “ganged” by conditions of friction, 
heat and moisture. It is doing this in many famous 
products and in many commercial forms. It will 
do likewise for you. State your problem and let 
us furnish the right answer. 


THE MACALLEN COMPANY 


16 MACALLEN STREET e BOSTON’ e MASSACHUSETTS 
CHICAGO: 585 W. Washington Blvd. CLEVELAND: 1105 Leader Bldg. 


COMPRESSED SHEET e MICA PAPER, CLOTH, TAPE e HEATER PLATE @ COM- 
PRESSED SHEET TUBING e COMMUTATOR INSULATION @ COMPRESSED 
SHEET WASHERS & INSULATING JOINTS AND CANOPY INSULATORS 
© RAILWAY SPECIALTIES ® DOMESTIC AND IMPORTED RAW MICA. 


CALLEN MICA 
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TROUBLE: Say Bill, we’re shut down for another 


die regrind job—been having trouble ever since 
we started punching these sheets. I think some- 
thing’s wrong with the steel. 

Voice from phone: 
Why don’t you call in the man from U. S. Steel? 


HAT’S the way our Electrical 

Sheet Service works out in prac- 
tice. Hardly a day goes by without 
at least one of our Specialists being 
called into conference with produc- 
tion men of electrical manufacturers, 
to help solve some problem involving 
the use of silicon steel sheets. 

When you are next confronted 
with a problem, the answer to which 
you think might be in the steel, call 
our nearest district office. The Elec- 
trical Sheet Specialist will be on his 
way without delay. And you'll have 


IT HAPPENS EVERY DAY! 


—and that accounts for the 


popularity of U-S:S Electrical Sheets 


PARLEY : From what you've shown me, I can see 


that you're right——the trouble is in the steel. You 
need a sheet that has better punching characteris- 
tics. Here’s a grade that will double the life of your 
dies and meet your electrical specifications, too. 
Try a sample order and you'll see for yourself. 





a speedy and effective solution before 
the trouble grows to serious propor- 
tions. 

You can rely on our Specialists’ 
recommendations, too, because they 
have many distinctly different grades 
of silicon steel sheet from which to 
choose. They have no interest in pro- 
moting any one grade over any other 
—just a sincere interest in selecting 
the sheet that will give you best re- 
sults at lowest manufacturing costs. 
Send for a copy of our new bulletin. 


It is packed with useful information. 








OUTCOME: This you, Bill? Just wanted to tell 


you we've got that die trouble licked. These new 


U-S-S Electrical Sheets sure are easy on dies. 
We've been running steadily ever since we changed 
over to them. Looks like our troubles are over. 


US'S ELECTRICAL STEEL SHEETS 


CARNEGIE-ILLINOIS STEEL CORPORATION 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
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Pittsburgh Chicago 


United States Steel Products Company, New York, Export Distributors 
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INSULATING 
PARTS 
OF QUALITY 
AND 
UNIFORMITY 


Formica produces phenolic laminated parts for insulating 













electrical devices of all kinds that are uniform, adapted to 
many particular requirements, accurately fabricated, and 
promptly shipped. For that reason many leading electrical 
manufacturing organizations have used them over periods of 


many years, some as long as 25 years. 


There is a grade to suit your requirements. Send us your 
blueprints for quotation the next time you are in the market 


for phenolic insulating sheet. 


THE FORMICA INSULATION CO. 


4638 SPRING GROVE AVENUE CINCINNATI, OHIO 
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Sales-wise demonstrators are repeatedly saying, 
“It’s made of Aluminum.” In showing a refrigerator, 
the salesman explains its faster freezing — “‘be- 
cause ice trays and ice cube grids are made of 
Aluminum.” On ironers and cooking devices, he 
demonstrates the more even heating of Aluminum 
sole plates and Aluminum cooking surfaces. In 
washing machines, the lighter weight of aluminum 
facilitates handling; it resists corrosion and adds 


to beauty and appearance. 


THESE ARE REAL ADVANTAGES 


Light Weight with Strength. 
Superior Heat Conductivity. 
Resistance to Corrosion. 
Fine Appearance. 


As designer, manufacturer, distributor or user, 
you profit through these advantages of Alcoa 
Aluminum Alloys. ALUMINUM COMPANY OF AMER- 


ica, 2179 Gulf Building, Pittsburgh, Pennsylvania. 
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New General Purpose Switching Mechanism 
for Specialized Applications 


A G-E “Mercury Button” Switching Element is just 
the thing for many modern applications. It is safe, 
silent, can be installed in a small space and it lasts far 
longer than ordinary switches. Now it can be adapted 
to your product by means of a carefully-constructed 
mechanism which uses the button to its best advantage 
and is designed for flexibility of mounting. 

The G-E “Mercury Button” was developed in 
General Electric Research Laboratories. It consists of 
mercury-to-mercury contacts enclosed in two special 
alloy metal disks which are glass-sealed on a ceramic 
barrier. Hydrogen gas in the “button” prevents oxida- 
tion of mercury and cools and quenches the arc when 
the circuit is broken. 

Control devices utilizing the G-E “Mercury Button” 
answer a lot of your problems. There are no springs or 
blades to wear out — no contacts to deteriorate. Easy 
action makes the device especially suitable for remote 
control switching. The small size of the “mercury but- 
ton” facilitates design and improves appearance. 
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This device, designed by G-E Accessory Equipment 
Engineers, adapts the G-E “Mercury Button” Switching 
Element to your requirements. It is small — easy to 
install — assures long, trouble-free service. 


a 


TWICE ACTUAL SIZE OFF ~ 


THE G-E “MERCURY BUTTON” 
78x619 





CAN YOU USE THE “MERCURY 
BUTTON” ON YOUR PRODUCT? 


A G-E Accessory Equipment Representative will be glad 
to investigate your particular problems and make recom- 
mendations, after he has obtained details regarding type 
of load, current values and conditions of operation. 

Write to Section Q-921, Appliance and Merchan- 
dise Dept., General Electric Co., Bridgeport, Conn. 
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The G-E General Purpose “Mercury Button” Switch- 
ing Mechanism can be fitted to the particular installation 
requirements of your product. It may be mounted in any 
45 degree position in the vertical plane. 


INTERRUPTING CAPACITY RATINGS 


INDUCTIVE 





5 5 


LOADS | LOADS ie sail MOTORS _ 
(Heaters, Resistances, etc.) || (Solenoids, Relays, etc.) “AMPS (Horsepower Ratings) 
Amperes _ | __ Amperes __Amperes _ 5 ee ALTERNATING CURRENT. 
Voltages || Voltages | Voltave * | Repul- 
Up to : | l| Up to ie fe ee Voltage | Direct Split | Capaci- sion Two 
D.C. | A.C. || “VE Di. 1 AX, Pp 21 BL. Tas Class Current Phase | tor Induc- Phase 
ool eee ; eet Sons — cect Le hah de oe 
} 10 | 10 125 o* | 10 125 5 5 110 is F a6 7 Se 1/6 


| 


*No specific ratings can be stated. Capacity is lower than on non-inductive circuits and in general is reduced as inductance increases. 
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ALL THESE PIECES MADE BY 


ompletely 
AUTOMATIC MOLDING 


These and many other moldings like them are being made automati- 
cally for the very excellent reason that this is the most economical way 
to produce them. Cost in every case is lower . . . in some instances 
less than half. . . than by other methods. 


Investigate Stokes Completely Automatic Molding Machines... the 
machine that requires no molding labor. See what they do... how and 
why they lower costs. Get facts and figures with which to compare! 
You can’t afford to overlook Automatic Molding and its possibilities. 


F. J. STOKES MACHINE COMPANY 


5996 Tabor Road Olney P. O. Philadelphia, Pa. 
Representatives in New York, Chicago, Cincinnati, St. Louis 
Pacific Coast Representative - L. H. Butcher Company, Inc. 


Est. 1895 


MOLDING EQUIPMENT 





How Good 
Is : 


Long before any Fairbanks- 

Morse motor reaches your 

plant it must prove that it runs 

so smoothly that the sensitive, 

amplifying ear of the stetho- 

scope cannot “hear” any irreg- 

ularity in the bearings. And this is just one of many exacting tests that each Fairbanks-Morse 
motor must pass. Precision standards are rigidly maintained through each step of manufacture. 
Construction and assembly are never good enough unless they are as good as human skill can 
make them. That is why Fairbanks-Morse motors give years of 


When it's even too 


dependable service at lowest cost to you. Fairbanks, Morse & Co., 
hot for a Hottentot, 


Dept. 25, 600 South Michigan Avenue, Chicago, Illinois. COMFORTIZE with 


/ s y an F-M Room Cooler. 
36 branches and service stations throughout the United States. 


FAIRBANKS MORSE 


DIESEL ENGINES WATER SYSTEMS = 8 
PUMPS CORDS S00 00a hee 
SURES EE a8 FARM EQUIPMENT 
FAIRBANKS SCALES STOKERS ee, 
CEES a he 0B Ce Rea By 
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he ”'6000-series” of current responsive bimetals, 
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Patessive degrees, between the present available low 
and high resistivity extremes. The thermal deflection 
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In addition to this ““6000-series’”’ Chace also 
makes a complete range of thermostatic 
bimetals for every possible application — 
sold in sheets, strips, fabricated forms, and 
assemblies with terminals attached. 


— 


Data sheets, samples, and engineering 
assistance furnished on request. 


3 W. M. CHACE COMPANY 


4 
Bend 5 with the Hee 1608 Beard Avenue 
DETROIT MICHIGAN 
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A MODERN PLANT DEVOTED TO THE 
MANUFACTURE OF MODERN CAPACITORS 


CORNELL-DUBILIER\::, 5.0% 


Capacitors for every nadeo selacluialurg 


MICA - DYKANOL + PAPER - WET AND DRY ELECTROLYTIC 


_ A few of the applications for which C-D capacitors are available: 


® RADIO RECEIVING © PHOTO ELECTRIC e X-RAY APPLICATIONS ¢ HIGH TENSION LINES 

© TRANSMITTING CELL APPLICATIONS ¢ THERAPEUTIC AND e EXPERIMENTAL AND 

¢ TELEPHONE © AMPLIFIERS DYATHERMY RESEARCH WORK 

* TELEVISION ¢ CONTACT SPARK *¢ MOTOR STARTING ® LIGHTNING SURGE 

e TELEGRAPH * ELIMINATION ¢ METERS CAPACITORS 

*® RECORDING ¢ INTERFERENCE * POWER-FACTOR ¢ CARRIER CURRENT 
INSTRUMENTS ELIMINATION IMPROVEMENT WORK, ETC. 


@ ELECTRONIC APPLICATIONS © ULTRA HIGH VOLTAGE @ ULTRA 
HIGH FREQUENCY AND HEAVY CURRENT APPLICATIONS ® WELDING. 


Our engineering department will be glad to cooperate with you in obtaining 
the most economical and efficient type unit for your requirements. Your 
_ inquiries are invited. Catalog No. 160 on request. 


CORNELL -DUBILIER 
ELECTRIC CORPORATION 


1008 Hamilton Boulevard, South Plainfield, New Jersey 
Cable Address: ‘‘CORDU’”’ 
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A—Turned Roller 
B—Punched Mounting Panel 
C— Milled and Drilled Spacing Strip 
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THEN WHAT ABOUT PARTS 
FOR YOUR OWN PRODUCT? 


If your wife needed clothespins you 
wouldn’t buy the wood and make them 
yourself. A homely example but... you 
may be making parts for your product that 
you should buy .. . where conversion by 
you isn’t worth its inconvenience and cost. 
Possibly we can help you as we’ve helped 
others. 

First, by the use of Synthane Bakelite-lami- 
nated ...a versatile material with a combina- 
tion of many desirable properties. Second, 
by doing the entire job of machining. 

When you turn the whole job over to us 
you relieve yourself of the responsibility for 
jigs and fixtures, for tooling up, for mis- 
takes and rejects, for deliveries. You elimi- 
nate capital expense for productive equip- 





ment, interest charges and charge-offs for 
depreciation. You take advantage of the 
economies which come from our special 
equipment, specialized experience and 
methods. 

What you pay for is always a known quan- 
tity in your costs. In short, you get what 
you want, when you want it, at a definite 
price, without any production worries and 
most important ... usually at an attractive 
saving in conversion costs. 

As an example, it paid three widely dif- 


ferent manufacturers to have us produce 
the products at the left. If you are interested 


in this convenience and economy write us 
your requirements. Y ouhave nothing to lose. 

If you are already set-up to machine parts 
economically we can supply you with Synthane 
Sheets, Rods, and Tubes... help you in 


every Way We Can. 











SIMPLIFY YOUR DESIGN—DOUBLE YOUR GREASE CAPACITY— 
ELIMINATE DIRT HAZARD 


WITH THIS 


Ideal Self-Sealed Bearing 


Can be packed with at least 100% more grease than any 
other self-sealed bearing—especially adapted, therefore, for 
continuous service for long periods. 


Eliminates the dirt hazard and insures absolute retention of 
lubricant—by the use of flanged metal shields, recessed inner 
ring construction and two or more grease grooves, the combina- 
tion affording a truly effective labyrinth. 


Is equally efficient in retaining grease in horizontal or vertical 
position. 


Flanged metal shields, though rigidly located by snap rings, 
are removable to facilitate inspection, cleaning or re-greasing 
of bearing. 


Can be quickly regreased, either through built-in refilling 
plug opening or by removing metal shields. 


Requires no lock nuts on shaft or clamping means in housing, 
because of wide contact areas due to double-row width of both 
rings—which also safeguard against ‘‘cocking’”’ and prevent 





eeien slippage or “‘peening’’. 
MADE TO STANDARD DOUBLE-ROW WIDTHS Shortens over-all length of mounting and reduces overhang 
WITH 100% GREATER GREASE CAPACITY © Shaft. 
Available in Four Different Series Reduces costs by simplifying design, eliminating protective 
PRE (iS atehhaseevicbuaseueen with standard outer ring. closure parts, and saving attendant labor. 
PD die Sidcas sow aaron with shoulder ring in outer ring. 
ED vnsecasnnt veces with refillig plug in outer ring. Available with shoulder ring, thus permitting a through bore 
EE sbwcuedaweesra see with shoulder ring and refilling 


sieialiciebbelies, in housing, the shoulder ring providing endwise location. 


Placed on the market only after years of exacting tests in our laboratory and in the field under 
continuous operation, the “CARTRIDGE” BEARING has conclusively demonstrated its 
ECONOMY, EFFICIENCY and SUPERIORITY. A constantly increasing number of repre- 
sentative manufacturers of electric motors, machine tools, pumps, woodworking machinery, and 
other equipment is adopting it because of its proved merit. Write for Catalog showing typical 
“Cartridge”? mountings. 


NORMA-HOFFMANN BEARINGS CORPN., STAMFORD, CONN. U.S.A. 
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EXTRA PROFITS 











thi tak hip- Its inv sacs th chieiiebbceadbiadrelagi 
ece iS year, a eyours ip- ts inventory season again...and here’s an Inventory suggestion 
that you may find mighty worth-while. 


ping box inventory this 


Take stock of the profit opportunities afforded by your shipping 
way... and let a Gaylord containers. Have a Gaylord trained specialist in corrugated or solid 
fibre shipping containers make a comprehensive analysis of your entire 
frained specialist help you packaging setup. Any one of the container problems listed may help 
make 1939 more profitable for you. And there are many other ways a 
Gaylord man can help. 
Without obligation, we'll help you check these important profit 
factors. Phone or write today. 





There’s a Gaylord plant or sales office in your territory 
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GAYLORD CONTAINER CORPORATION gC poce 
General Offices: SAINT LOUIS Bags and Sacks... Kraft and Specialties 


Also Gaylord Folding Cartons...Grocery 
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| DRAWN AT LOW COST 
from Scovill Ingenuity 
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Many manufacturers have found that Scovill’s facilities for contract 
manufacturing can produce metal parts much more economically and 
advantageously than they can turn them out in their own plants. 


The photograph here shows characteristic jobs, including parts for 
electric light sockets, lipsticks, broadcasting tubes, automatic pencils, 
refrigerator drains, ash trays, air conditioning machines, bath sprays, 
dime banks, ete. 





Swiftly, economically, and with uniform high quality, these are made 





: to measure and furnished either partially fabricated or mechanically ~ 
complete. a 

eries 

60 cye 

1/478 

—F Hy Scovill will be glad to discuss with vou this matter of made-to-order aaa 

WT manufacturing and how it may be profitably applied to your metal eas 

Masters af Metal parts requirements. A letter to 65 Mill Street, Waterbury, Connecticut, pon 

Se or any Scovill office will bring you complete information. finish 

7 3 lbs, 


DY LLL, nnnmnscsns callin 


WATERBURY, CONNECTICUT 


Boston, Providence, New York, Philadelphia, Lynchburg, Va.,Syracuse, Pittsburgh, Detroit, Chicago, 
Cincinnati, San Francisco, Los Angeles. IN CANADA: 334 King Street, East, Toronto, Ontario, 
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DUMORE ee ‘Dozen 


a 


A specification sheet — the first 
step in a deliberate plan of pro- 
cedure to pack in extra hours of 
power — is prepared for every 
Dumore motor “‘job”’. Load re- 
quirements, unusual conditions 
of the installation, weight and wh 
size limits, etc. are correlated in 
the design of every motor. 





Dumore methods allow little chance for 
error. There can be no compromise 
with quality. In most cases motors are 
custom-built for particular applications 
. - . Carefully, precisely built to give 
extra power hours. The specification 
sheet illustrated above is only one of a 
dozen or more steps taken to insure 
dependable performance, longer life. 
For instance, motors are tested five 
times during manufacture... tolerances 
are held to .0001”. Yes, and there are 
many special processes employed, de- JU 
veloped by Dumore, because the old 
methods weren’t precise enough. 
























SPECIFICATIONS ; ‘ 
TYPE A-D MOTOR Let Dumore’s 25 years of motor making 
1 experience, modern methods and per- 

cision help you. Call on Dumore 

engineers for counsel, without obliga- 
tion. Write today for latest catalog and 


engineering service blank. 


THE DUMORE COMPANY 
DEPT. 109-A RACINE, WIS. 


RE MOTORS 


POWER HOUR S 


Series (universal) 0- 
60 cycles; h.p. range, 
1/478 -1/82; full- 
load speeds, 7-111 
r.p.m.; amperes, .39; watts in- 
put, 43; duty, 30-minute; tem- 
perature rise 40°C.; method of 
cooling, internal fan; bearings, 
composition bronze; housing, 
cast tron and die cast zinc; 
finish, black enamel; weight, 
3 lbs. 7 oz. 












PHILADELPHIA © 


to be remembered when, as, and where you might need any 
type of 


Electrical Controlling Device— 
whether one or thousands—special or standard. 


This company builds its controls into your design or product 
—to take care of the job exactly as you want it done—in 
other words—built to your order. 


Our engineers—our workmen—our office force are organ- 
ized and trained for this type of work and service. 


Allow us to figure on your requirements and note ‘‘the 
difference”. 


STRUTHERS DUNN, Inc. 


138 N. JUNIPER STREET - PHILADELPHIA, PA. 


DUNCO chchical Cntrol DEVILES 


More than an accessory -an Improver ya EEL CL Ig Tay ITA Pea 
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Airway beacons simply must not fail. If the 
generator should give out, for example, a 
mighty sky-liner might crash in the darkness. oo 
It is on applications like these... jobs [ue 
that require the absolute peak in depend- Se 
ability . . . that Leland motors show to 
advantage. They run smoothly and power- 
fully. They never say die . . . even under 
the most difficult operating conditions. 
It's no accident, therefore, that the Leland 
motor is a preferred drive on scores of 
different appliances. It not only has stamina 
and quietness, but the attractive square 
frame design makes it ‘head man’ for looks. 
This means that Leland motors have both 
performance and eye appeal. Obtain a 








Leland and see how it gives your appliance 
added value. The Leland Electric Co., 
Dayton, Ohio. 


More Than 200 Fully Equipped Service 
Stations 
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ALUMINUM AND STAINLESS STEEL 


Manufacturers in all parts of the country think of 
‘The Metal Men of Manitowoc’’ when they need 
stampings and moldings of aluminum and stainless 
steel. They depend on these Metal Men, not only 
for precision production, but also for the special- 
ized knowledge and experience of engineers, de- 
signers, chemists, metallurgists, craftsmen who have 
grown up with the industry. 


Be Cs coy (elo 


ALUMINUM reomok eh 


If you have a problem that involves the use of 
stampings or moldings of aluminum or stainless 
steel, invite the assistance of ‘The Metal Men of 
Manitowoc.” They will help you to design parts 
to serve your needs, and will produce these parts 
dependably, economically, and on a production 
schedule made possible by the immense facilities 
they command. 


WISCONSIN 
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BUS HEATER MOTOR 
BY DELCO APPLIANCE 























MUST BE 
MIGHTY 
POWERFUL 





IT 
CERTAINLY 
DOES THE 
JOB! 


The experience gained in building 
millions of small motors is back of 
this remarkable new AC-DC 1/10th 
horsepower motor, especially de- 
signed for bus heating and ventila- 
ing systems. 

Of husky design and expertly built, 
it will stand the most grueling ser- 
vice. Available in both 6 and 12 volts 
DC and also in 115 volts AC-DC. 


Mountings: cradle, base or flange. 





Either ball bearing or self-aligning 
sleeve type bearings are offered. The 
ball bearings are packed with special 





Spornpormy heat-resisting grease, while felt packed 


= K-23 er V5 \ Da ~ Z i 
 \ ra 4 | ) 
/ DELCO APPLIANCE \ 


DIVISION 
al Rochester 


GENERAL MOTORS SALES CORPORATION 


reservoirs lubricate the sleeve type 






bearings. 


It will pay you to examine this and 





other motors in our line carefully. 
Scores of different types supply a 





wide range of requirements in sizes 





from 1/250th up to 1 /Sth horsepower. 
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Woe ROCKBESTOS 


to Keep Customers 
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Into the dog house goes our short-sighted friend, dragging his “tale 
” behind him. He asked for trouble by overlooking this simple 


“You can’t make a good looking piece of 


of woes 
manufacturing principle .. . 
equipment, skimp on the wiring, and expect to match performance with 
a competitor who insures against wire failure by using Rockbestos.” 

In an elevator or a percolator, performance is the thing that counts. 
Smart manufacturers keep their customers by wiring with Rockbestos 
asbestos insulated wires. The insulation will not dry out under heat. It 
resists oil, grease and destructive fumes. It stands up under the most 
severe operating conditions. And it gives your customer an extra value. 

There are more than fifty standard constructions of Rockbestos in- 
sulated heat-resisting wires. If your requirements can’t be satisfied with 
one of them our experimental department will design a wire that will fit 


your needs. Just send us details and we'll furnish a trial sample or make 


2 recommendation. Write to Rockbestos Products Corporation, 735 Nicoll 


St., New Haven, Conn. 


Also refer to Electrical World Buyer's Reference. 
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Intermediate duty 


BULLETIN 106 
Light duty 


BULLETIN 131 
Heavy duty 


BULLETIN 251 


Sensitive type 


BULLETIN 351 


Thermal time delay 


BULLETIN 362 


Motor driven time delay 


will give your product 


POSITIVE CONTROL 


There can be no compromise with dependability in a relay application. 
The functioning of the entire equipment with which it is used, depends 
upon the relay. Ward Leonard recognizes the responsibility placed upon 
relays and produces both relays and relay control assemblies that are the 
utmost in dependability, positive function .and long life. An assembly of 
standard parts may meet your special requirements ... if not, we will 
design especially for you. The above bulletins give data on standard 
ppssembly. ~ Request bulletins of interest to you. 


WARD LEONARD 


Electric Control (WL) Devices Since 1892. 
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Cup FOR ENGINEERS 


-AND EVERY ANSWER IS ZING 


You are probably well acquainted with ZINC 
Alloy Die Castings—their possibilities—their ac- 
complishments. But this little quiz may reveal some 
facts that will be news to you—informative news: 





Q What Type of Metal Part Can Take Almost 


comes the on/y means of commercial production. 
Any Commercial Finish? 


By any other method the machining costs would 


be prohibitive. The rotor is composed of three 


ZINC Alloy Die Cast parts. 


Electrodeposits, lacquers, paints, baking en- 
amels, plastic coatings, decalcomanias—what- 


ever type of finish you require—may be econom- 


ically applied to the smooth ‘‘as-cast’’ surface of 


a ZINC Alloy Die Casting. 





Q How do most automobile manufacturers 
make their 1939 radiator grilles—and why? 


FX. The grilles on ten of the fifteen makes of 
cars in the medium and high-priced groups are 


die cast of ZINC Alloy. Result—sharp lines— 





unusual contours—unfailing accuracy of shape 

and dimensions. The manufacturer of the car Q How Can a Part Be Cast as Thin as a Thumb- 
én wee ‘ . > s12 

shown here features ZINC Alloy Die Cast radi- nail? 


ator grilles for the fifth successive year. 





A This bicycle housing part (11144"x519"x2” 
has a wall thickness of 0.024 in., and weighs only 


Q How Much Abuse Can You Give a Type- 51% ozs.—it’s die cast of ZINC Alloy. 


writer Frame? 

A frame die cast of ZINC Alloy was dropped 
from a second-story window onto concrete pave- 
ment without being fractured. 


Quizzes keep us all informed, but if you 
are in any way connected with the de- 
sign, manufacture or sale of metal parts, 
you should have the whole story on 





ZINC Alloy Die Castings as soon as 
Q When Is a Production Method in a Class by possible. Consult any commercial die 
Itself? caster—or write to The New Jersey 
; Sac el eg Ree Zinc Company, 160 Front Street, New 
When a design is as complex as this Universal / 


Joint type rotor for an oil pump, die casting be- York. 





The Research was done, the Alloys were developed, and most Die Castings are specified with 


HORSE HEAD SPECIAL (unicrm avciny) ZINC 
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Make Better Products 


COUNTING ¢ INDICATING ¢ LIMITING « ACTUATING ¢ MEASURING ¢ INSPECTING ¢ SORTING 
DETECTING « TIME CONTROL * COLOR MATCHING «STABILIZING ¢ ARMATURE BALANCING 
REGULATING « SIGNALING «e COMMUNICATING « STERILIZING « MOTOR SYNCHRONIZING 


UT of the abundance of new improvements in 

the field of electronic devices there are emerg- 

ing many ways of bettering product perform- 
ance, of making a function automatic or of enabling 
new functions to be utilized. And although widespread 
appreciation of these available opportunities is still to 
come, many outstanding advances in product design 
have already been made possible by the electron tube. 

As an indication of recent progress in this field there 
are reviewed in this article some of these outstanding 
applications of electronic tubes and devices to electrical 
products of all types. Each will probably suggest many 
similar types of applications which might profitably be 
considered. 

Measurement: Electronic tubes are especially well 
adapted to the functions of making measuring devices 
entirely automatic, of increasing the precision and con- 
sistency of such instruments under manual operation 
or of enabling the taking of certain measurements not 
previously possible. 

The opacity of paper is a quality which in many in- 
stances has been difficult to measure in a quantitative 
way. But with the aid of the photoelectric cell this 
can be done quickly and with exact scale determination. 
A constant source of light is focussed on the sample 
to be measured and with first a “white body” and then 
a “black body” behind it, measurements of the intensi- 
ties of reflected light are taken by a photoelectric cell 
connected to a meter calibrated for direct reading. 

The temperature measurement of materials at high 
heat, particularly those in motion such as hot strip in 


Instrument Specialties Co 
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IMENSION- 
AL measure- 
ment. 
special electronic 
tube circuit per- 
mits measurements 
to 0.00001 inch. 
Micrometer set- 
tings can be made 
without contact 
pressure. 
spection gauge 
machine that 
automatically 
measures small 
pieces for out of 
round, overall 
length, diameter 

and hardness. 
~~ 


a rolling mill, is greatly facilitated by the use of an 
optical pyrometer which utilizes two photoelectric cells 
in a bridge balancing circuit. One of these cells is 
focussed on the hot body through an optical system. 
As the temperature of the material under observation 
varies, the intensity of the emitted light varies also. 
This results in a change in the current flowing in one 
side of the bridge circuit. The other photoelectric cell 
is connected in the opposite side of the circuit and is 
exposed to light from a carbon filament lamp. The 
two sides of the bridge circuit are connected to a ther- 
mionic amplifying tube which increases the sensitivity 
of the instrument. The use of a second photoelectric 
cell is a stabilizing factor which prevents the accuracy 
of temperature measurement from being affected by 
variations in the voltage of the power supply. 

Where measurement is merely a process for determ- 
ining the variation from a predetermined standard as 
in the inspection of machine parts, electronic devices 
can often be utilized to make such measurement an 
automatic means of acceptance or rejection. For ex- 
ample, small pieces can be put through one machine 
which will automatically measure them for out-of- 
round, overall Jength, diameter and hardness. A photo- 
electric cell in combination with a scleroscope enables 
the machine to automatically accept or reject each piece. 
The test ball after falling from a given height in the 
scleroscope must rebound to a point high enough to in- 
terrupt a beam of light focussed on the sensitive cell, 
if the piece is to be accepted. Out-of-round measure- 
ments are made with the aid of gaseous triode tubes 
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operating in trigger circuits with de. applied to their 
anodes. The grid circuit is fed through the micro- 
meter adjusted contacts of the gage head. 

The use of an auxiliary electronic device has made 
possible far more accurate measurement than could be 
obtained with a hand operated mechanical micrometer. 
In using the latter, contact pressure must be exerted 
against the measured body in order to “feel’’ the set- 
ting and this may be in the source of considerable error. 
With the electronic micrometer no pressure is required. 
Positive indication is given at the first instant of con- 
tact between micrometer and the work which makes it 
particularly valuable for the measurement of springs 
or other easily deformed parts. Readings are taken 
from a micrometer type dial. With a special circuit 
and the addition of an automatic setting and recording 
mechanism, the sensitivity of the micrometer is in the 
order of one millionth of an inch. 

Counting: Is perhaps one of the most familiar 
functions of photo-electric cells. With each interrup- 
tion of a focussed light beam a standard light relay 
operates the counting mechanism control. Thus, the 
number of people or cars passing a certain point, the 
number of products passing down a production line, 
etc., can be continuously recorded. 

Newly developed is a high speed counting mechanism 
so designed that it can operate directly from the plate 
circuit of the final stage of photo-tube amplification. 
Counting speeds up to 25 per second are obtainable. 
Former inaccuracies due to momentary arcing of con- 
tacts has been eliminated. 

Cut Off Control of weighing scales at any prede- 


termined weight value has been obtained with the use 


of auxiliary photoelectric equipment. The device con- 


sisting of light cell and relay is affixed to the scale 
glass at the desired point along the scale. When the 
scale pointer reaches the proper position, the light relay 


is actuated and loading is automatically terminated. 


COUNTING and checking. A. This electronic 

relay is used to keep count or check on small 
metallic objects. On production lines an empty 
carton is instantly detected because of the change 
in electrical capacity resulting. B. A high speed 
counting mechanism used in conjunction with a 
photoelectric cell permits counting up to 25 items 
a second without errors due to arcing of contacts. 





B General Electric 


EAT and light control. A. Throttling controller for 

electric furnaces or ovens that utilizes a photoelectric 
cell and an oscillating control ‘edge.’ B. Photoelectric 
unit with sighting tube for providing continuous measure- 
ment and control of temperature of hot bodies in motion 
such as steel strip. ©. Compact unit with photoelectric 
cell for switching artificial light on or off as room lighting 
conditions change. D. Three-cell unit mounted in metal 
protective housing for illumination control. E. Instrument 
for measuring paper opacity. As measured light varies 
photoelectric cell causes built-in meter to show values. 


Dc. Motor Control can now be obtained with 
greater efficiency, less control energy and higher rapid- 
ity of response by utilizing thyratron electronic tubes. 
The thyratron tubes are used as phase controlled recti- 
fiers which permit the smooth variation of motor speed 
as a function of some mechanical factor such as tension, 
weight or pressure or as a function of some electrical 
factor. The latter characteristic makes possible the 
maintenance of constant motor speed, the holding con- 
stant of the relative speeds of two independent motors 
or systems or the control of speed and direction of 
motor rotation as a function of either ac. or de. current. 
3y means of mechanical or electrical feed-back systems, 
variation in field excitations or armature power 1s ac- 
complished. 

Throttling Heat Control for electric furnaces or 
ovens has been made possible to a high degree of ac- 
curacy with the aid of a photoelectric tube. A beam of 
light focussed on a mirror galvanometer is moved with 
varying temperature across the photo-electric tube open- 
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ing and is intercepted by a reciprocating control edge. 
When the beam of light is on one side of the “throttling 
zone” the power supply to the furnace or oven is on 
100 per cent of the time. As the beam moves into the 
throttling zone the reciprocating edge causes the per 
cent of “time-on” to decrease until the beam swings 
to the other side of the throttling zone and the furnace 
is shut off entirely. Advantage of this type of heat 
control is that the heat supply is increased or decreased 
in proportion to the temperature change without hunt- 
ing or drift. 

Automatic Light Control: \Vhere the mainte- 
nance of adequate illumination for study or close work 
is necessary it can be accomplished with a small photo- 
electric unit. The unit is adjusted to turn on the elec- 
tric lights when natural light falls below a predeter- 
mined value. Should the fall in natural illumination be 
only temporary, as during a mid-day storm, the lights 
are automatically turned off as soon as the illumination 
from outdoors rises above the necessary minimum. 

Completely Automatic Control of a machine by 
photoelectric cells is now more than a remote possi- 
bility. With the aid of standard light relays a roll- 
over and shake-out machine may be operated safely 
and automatically. One beam of light focussed on a 
photoelectric cell starts the roll-over operation provid- 
ing that the lower beam of light is clear of obstruction 
indicating that the previous casting has been removed. 

On and Off Switching at high current levels such 
as is required by resistance welders is accomplished 
without arcing or noise by means of pool cathode elec- 


EIGHING is 
accomplished 
automatically 
with the aid of 
this photoelectric 
device which can 
be affixed at any 
point around the 
scale glass. As 
ee soon as the pre- 
ae Midetermined 
2000 weight is reached 
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is automatically 
terminated. 
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tronic tubes. Initial contact of the welding electrodes 
with the work causes current to flow through an ignitor 
which forms a hot spot on the mercury pool permitting 
the welding current to flow. Breaking of contact at 
the welding electrodes stops the are in the tube. 
Exact Timing of welding operations can be ob- 
tained by means of an electronic timer. In a recently 
developed design three types of tubes are used. When 
welding contact is made an initiating relay operates, 
closing the control circuits in which are connected four 
thyratron control tubes and the timing circuit in which 
are located three thyratron timing tubes. ‘The timing 
tubes break down at a definite time during the cycle 
determined by the setting of the power factor control. 
This causes the control tubes to conduct current and 
energize the ignitron power tubes. At the same time a 
capacitor-resistor circuit 1s energized. \fter a predeter 
mined number of cycles (1 to 30 cycles depending on 
previous adjustment) the timing tubes stop passing 
current. The control tubes then cease operating caus- 
ing the power tubes to stop conducting at the end of the 
half cycle. This type of welding control makes it pos- 


sible to weld thin metals of all kinds without warping 
or burning and with minimum indentation. 





MACTOR balancing 
and control. A. 
Utilizing electronic 
tubes in a special net- 
work this apparatus per- 
mits a rotor to be 
balanced at practically 
any speed without 
special calculation. B. 
Electronic tubes used as 
phase controlled recti- 
fiers permit smooth vari- 
ation of dc. motor speed 
or maintenance of con- 
stant speed. 


General Electric 





Accurate timing of machines which have a repeating 
operation requiring definite on and off periods can be 
obtained with a special timing device that utilizes a 
grid controlled vacuum tube. The device functions by 
means of a condenser that discharges through a vari- 
able resistor to the grid of the electronic tube. Adjust- 
ment of the variable resistance permits establishing 
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operation periods of from 0.1 second to 20 seconds, 
any one of which can be accurately repeated for cycli- 
cal operations of various kinds. 

Armature Balancing has been accomplished in the 
past either by utilizing a balancing machine in which 
the rotor is rotated in a pivoted carriage or by means 
of calculations from measurements of rotar vibration. 

Here again electronic tubes have played an important 
part in technical advance. As functioning elements of 
a network system they enable a rotor to be balanced at 
practically any speed without calculation or special skill 
on the part of the operator. This may be done in 
its own bearings or in any suitable bearing arrange- 
ment. The balancing apparatus makes use of vibration 
pick-ups located at a point on each bearing. These 
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(COMBUSTION protection is provided with the 
aid of electronic tubes whose sensitivity per- 
mits their use as highly responsive relays. A small 
current flowing through the flame unit ceases when 
the flame is extinguished. This actuates the electronic 
tubes and causes the fuel supply to be shut off. 


convert the motions of the armature into voltages which 
are indicative of the total unbalance of the machine. 
The amount of voltage is measured by an ordinary ac. 
meter which is calibrated in ounces of unbalance. The 
phase of the voltage which corresponds to the position 
of unbalance correction is indicated with the aid of a 
stroboscopic light. A stationary pointer is mounted so 
that the stroboscopic light illuminates the rotor at that 
angular position at which unbalance is opposite the 


ACHINE opera- 

tion. A. Oper- 
ators are protected and 
rapid operation of 
machine is possible with 
this photoelectric de- 
vice which provides a 
veritable curtain of pro- 
tective light.B.Control of 
cyclical machine opera- 
tions to an accuracy of 
0.1 sec. is possible with 
this electronic timer. 


HEMICAL analysis 

is performed auto- 

matically and exactly by 

this cathode ray tube 
equipped titrimeter. 
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ELDING control. A. On 

and off switching is auto- 

matically accomplished at high 

current levels without arcing or 

noise. B. Utilizing three types 

of tubes exact timing for weld 
is obtained. 


pointer. By means of numbers placed around the rotor 
or other identifying marks, this position is readily noted 
for subsequent correction of the unbalance. 
Adequate Protection of machine operators has be- 
come one recognized criterion of good factory manage- 
ment. Numerous types of guards, handcuffs, push but- 
ton arrangements and other devices are being utilized 
for this purpose. For certain types of machines, how- 
ever, the photoelectric cell makes possible automatic 
positive protection without hindrance to operator or 
machine. By means of several photoelectric cells lined 
up behind a continuous row of lenses butted directly 
up against each other, it is possible to provide a verit- 
able curtain of protective light. Interruption of the 
full flow of light at any point in the curtain causes the 
photoelectric cell to actuate the necessary protective 
relay. An amplifier with standard radio tube operating 
on its own de. power supply and neon tube voltage bal- 
last is used in conjunction with the photoelectric cells. 
Combustion Protection makes use of a common 
function of electronic tubes; their responsiveness to 
weak currents. Thus, one protective device has an 
electrode in direct contact with the furnace or burner 
flame which is made part of an electrical circuit in- 
(Continued on p. 56) 
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Although most business factors sufered severe losses during the first half 
of 1938, a strong upward trend became evident during the last few months. 
Averages for the year were, however, considerably below 1937. 


NEW ORDERS—ELECTRICAL GOODS 
(Millions of Dollars) 
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SALES OF ELECTRIC POWER 


(Billions of Kilowatts) 
orders 
placed for elec- 
trical goods 
(Dept. of Com- 
merce), better 
sales anticipa- 
tions appeared 
in last quarter but 
the years total 
was 31 per cent 

below 1937. 
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Electric power 
sales (EEI)  suf- 
fered a loss of 
but 6 per cent in 
1938 as against 
1937. An up- 
swing helped to 
sustain the total. 
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Losses in many branches of the electrical manufacturing indus- 
try were considerable in 1938, especially where spectacular 
gains had been made during the previous year. Machine 
tool orders (Nat'l Machine Tool Builders’ Assoc.) dropped 
from a high peak of 187 to 101, a loss of 46 per cent. 
Transmission and distribution equipment orders received 
(NEMA) fell from 162 in 1937 to 84 in 1938, a loss of 48 
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per cent. Motor and generator orders received (NEMA) 
went from 121 to 65, a loss of 46 per cent. Large appliance 
sales (refrigerators, washing machines, ranges, etc.) (Elec. 
Mfg.) declined from 119 to 70, a loss of 41 per cent. Small 
appliance sales (irons, toasters, fans, etc.) (Elec. Mfg.) fell 
from a 1937 level of 108 to 78 in 1938 a loss of 27%. 
Most factors showed gains for last few months of 1938. 
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Refrigerator sales (NEMA) dropped from an all time UNITS 
high of 2,400,000 units to 1,400,000 units in 1938, a 
loss of 42 per cent. Washing machine sales (Amer. 
Washing Machine Mfg. Assoc.) were 1,470,000 
units in 1937, 1,100,000 in 1938, a 25 per cent loss. 
Vacuum cleaner sales (Vacuum Cleaners Mfg. Assoc.) 


OIL BURNERS AND STOKERS 


(Thousands of Units) 


1933 1934 1935 1936 1937 1938 


Small mechanical stokers sales (Dept. of Commerce) for 
1938 were only 53,000 less than oil burner sales 
(Dept. of Commerce) as compared with a difference 
of 121,000 in 1936. Oil burner sales were down 
30 per cent over 1937; stoker sales lost but 6 per cent. 


WELDING SET SALES 
(Thousands of Units) 





1933 1934 §61935 1936 1937 1938 


Following a spectacular rise of 110 per cent in 1936, 

sales of arc welding sets (NEMA) declined 9 per cent 

in 1937 and 58 per cent in 1938. Increasing use of 

welding in fabrication processes, however, promises 
a brighter outlook for 1939. 


Following a peak of 115 in 1937 (only 12 points 
below the 1929 high) employment (Bureau of Labor 
Statistics) in the electrical equipment industry dropped 
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REFRIGERATORS, WASHERS AND CLEANERS 
(Millions of Units) 
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* JOKING back upon so-recently-concluded 1938, one finds 
evidences in the figures for the electrical industry and _ its 
various branches of the same tide that carried general business 
downwards last year. That the tide has turned now, for a 
resumption of the uptrend is the conviction of most well- 
informed observers. 

Heavy duty, or non-consumer, goods of various kinds suf- 
fered more severely in 1938 than did the less expensive products 
in general. 

Thus, machine tool orders, welding set sales and transmis- 
sion and distribution equipment orders, automobile production 
and steel output were notably depressed as compared with sales 
of heavy appliances such as refrigerators, washing machines 
and vacuum cleaners and light appliances such as toasters, irons 
and fans. 

Employment and payrolls held up relatively well in the elec- 
trical equipment industry. The payroll index was higher than 
in 1935 when employment was almost on the same level as 
1938. The radio group was less fortunate in preventing a 
severe decline in employment but here again the gap between 
payrolls and employment is relatively less than in 1933. 

Electric power sales lost but little ground in 1938, being a 
scant 6 per cent below 1937 and well above 1936. Of corollary 


ELECTRICAL EQUIPMENT INDUSTRY 
(1923-25 =100) 


99 per cent. Payrolls suffered a loss of 37 per cent. 1933 1934 1935 1936 1937 1938 
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RANGES, WATER HEATERS AND IRONERS 
(Thousands of Units) 









500 A 35 per cent drop in electric range sales (NEMA) 
brought the 1938 total below that of 1936. Sales of 
electric ironers (Amer. Washing Machine Mfgs. 

400 Assoc.) were 38 per cent below 1937. Water heater 

sales (NEMA) fell back 36 per cent. 
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INCANDESCENT LAMPS 
(Millions of Units) 





1933 1934 1935 1936 1937 1938 


interest is the sale 
types) which were 
1936. 


of incandescent lamps (excluding miniature 
5 per cent less than 1931 but well above 
Residential stoker sales held most of the ground previously 
gained so that the 1938 total was 63 per cent of that for oil 
burner sales as compared with only 39 per cent in 1936. 





For the industry as a whole it is of interest to compare the 
production, employment and payroll curves for manufacturing. 1933 1934 1935 1936 1937 1938 


Here again we see a much closer relationship apparently in After a steady rise from 1933, sales of the staple 
effect than was evident for the four years previous to 1937. commodity incandescent lamps (Elec. Mfg.) suffered a 
Some economists hold to the theory that recovery periods small setback of about 5 per cent. Figures do not 
after major depressions are apt to be interrupted by a sharp include miniature types. 
recession which acts as a corrective for too rapid expansion. 
In fact, just a year ago much talk was heard of a “recession” 
brought about in large degree by inventories that had been RADIO SETS 
built up too quickly. As the months wore on, however, and : 
no sign of upturn appeared the words “second depression” (Millions of Units) 
began to be heard more frequently and doubt was expressed \2 
as to its early termination. 
Now that the turning point appears to have been reached 10 
much of the implication in the plain facts of 1938 may be 
discredited even though totals for the year were 25 per cent 
to 30 per cent below 1937. 


RADIO INDUSTRY 4 
(1993-25 =100) 


1933 1934 1935 1936 1937 1938 


Production of radio sets held pretty close to a level of 

a little more than eight million sets in 1936 and 1937. 

1938 brought a reduction in production to about 6 
million, a loss of 25 per cent. 


Average annual employment (Bureau of Labor Statistics) 
in the radio industry fluctuated relatively little from 
1934 to 1937. In 1938 it sustained a loss of 44 per 
cent while payrolls dropped 45 per cent after a 
comparatively stable period. 
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l25 T T T Manuf 125 
Aanufacturing produc- 
| | tion (Federal Reserve 
Board) was 24 per cent 
100 | aad 4 guste Mia lower in 1938 than in 
<i ; ~*~ | 1937. Factory employ- 100 
} ment (Bureau of Labor 
- \ Statistics) went down 
75 F = — 7 = —+——— 18 per cent and pay- 15 
rolls were 24 per cent 
less. 
50 | Poteet ropaies 30 
| The level of general 
business (Elec. Mfg.) 
2 after having risen but 
| oa | [lightly in 1937 to a 25 
level of 103 dropped 
| sharply back to 81 just 
be ae | below the 1935 level. 0 
1933 1934 1935 1936 1937 1938 1933 1934 1935 1936 1937 1938 
CONSTRUCTION AUTOMOBILES 
(Sq. ft. of Floor Space) (Millions) (1923-25 =100) 
S00 i ] ar , } Automobile production 150 
| | (Federal Reserve Board) 
was curtailed sharply in 
hin each cea Toca I 1938 showing a loss of 125 
V 48 percent. The result- | 
A | ing level was nearly | 
aed down to 1934. Last 100 
300/— a 7+ t — two months in 1938 
showed remarkable 
Vy gains, however. 75 
200} | 1. + issih 
| | Building construction 50 
— | (F. W. Dodge Corp.) 
B. a Bee bs _| which had showed re- 
loor- T markable gains in 1934 25 
to 1937 lost 8 per cent 
in 1938 in terms of con- 
A dian | " tracts awarded as meas- 0 
1933 1934 1935 1936 1937 1938 ured by floor space. 1933 1934 1935 1936 1937 1938 
STEEL FREIGHT 
(% of Capacity) (1923-25 =100) 
100; 7 T T T Freight movements 100 
(Federa! Reserve Board) 
during 1938 receded 
from a 1937 index level 
80) ~ | T | 7" of 78 to one of 69. 80 
oi This represented a 20 
/ per cent drop. 
| a 
Y In common with the 
40} rr ae | — ———— sharp decline of other 40 
capital goods industries, 
steel ingot production 
(Amer. Iron & Steel 
Inst.) dropped severely. 20 
Average production in 
1937 was at 73 per 
cent of capacity, in 0 
1933 |(934 1935 1936 }937 1938 1938 it was 40 per cent. 1933 1934 \935 1936 1937 1938 
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O build or not to 

ASSEMBLED PRODUCTS qT build? Should the 

producer of electrically 

VS. FABRICATED ONES _ energized products seek 

to do most of the fabri- 
cating work on his goods or should he leave the 
matter of sub-assemblies largely to experts and con- 
tent himself with specifying units for final assembly 
in his own plant? 

Of course, there is no all-inclusive answer to that 
question but, as even long established and progres- 
sive organizations are often thus perplexed, it de- 
serves full and considered examination. 

In general, those factors involved are the relative 
quality of sub-assemblies and the cost of producing 
them. Broadly speaking once more, it is usually 
advantageous to let specialists handle those elements 
in connection with which they have specialized 
knowledge and skill. Paying the other fellow’s 
profit on a sub-assembly is far less costly in most 
instances than to try to learn all that he must know 
in order to produce the parts required. 

Thus the maker of complete products, unless pos- 
sessed of great resources and a large organization, 
who tries to build his own motors, controls, plastic 
housings, die cast parts, coils, finishes, etc., ete., is 
at a definite disadvantage against the man who pur- 
chases that specialized skill and knowledge which 
has been built into these sub-assemblies. 

Progress within the field of electrically energized 
goods has been to a large measure the result of choos- 
ing the performance, quality and price of essential 
components to meet a logical assembly program. It 
is reasonable that this should be even more necessary 
in the years to come as the variety and complexity 
of the contributing engineering grows rather than 
decreases and as resourcefulness becomes even more 
dominant as a factor in providing products to meet 
newer and more highly competitive markets. 


N spite of the flexibil- 

NON-MOTOR SPEEDS ity of performance 
and remarkably high ef- 
EASILY OBTAINABLE ficiency of a well de- 
signed and carefully- 
selected-for-the-job-to-be-done motor, more likely 
than not that motor cannot be ‘connected directly 
to the shaft to be driven. This is due no less to 
matters of required service than to elements of con- 
venience. Nevertheless, differences between obtain- 


able motor speeds and needed shaft speeds, lateral 
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As the Editor Sees It — 


and angular shaft displacements, space factors, mul- 
tiple points where power is to be supplied, ability to 
secure related speed changes and necessity for elec- 
trical or mechanical isolation between parts call for a 
vast number of important sub-assembly elements 
usually grouped under the convenient designation of 
“drives.” 

Flat and V-belts, gears, chains, flexible shafts, 
clutches, couplings, speed reducers and certain motor 
controls fall directly within this field. That some 
of the choices made by specifying designer-engineers 
are, to say the least, “unfortunate” is the conviction 
of many manufacturers supplying such sub- 
assemblies. 

Whatever the degree of misuse, the fact is that 
many product designs would be far better ones if 
either minor specifications had been altered to take 
advantage of subtle improvements or if a wholly 
different type of drive had been called for. 


OW established 
quite definitely as 


one of the outstanding 


13th POWER SHOW 
OFFERS VARIETY annual national exhibi- 
tions of manufactured 
goods, the National Power Show continues to ex- 
pand in quality as well as in quantity. 

This year nearly 300 organizations exhibited with 
three floors of Grand Central Palace at their dis- 
posal. Nominally dedicated to the cause of power, 
the show has far broader implications for materials, 
parts, fabricating facilities, complete products and 
their drives and controls are variously represented. 

It happens that relatively few new developments 
are announced at these exhibitions but this concen- 
tration in one place of the evidences of technical 
progress and resourcefulness in a broadly defined 
field is proving increasingly more helpful to those 
whose interests are closely allied. 

Other industry and group shows have definite 
values when well planned and guided. One hears 
rumors of electrical industry exhibits under substan- 
tial and notably worthwhile sponsorship. That the 
plans for the latter are being so carefully reviewed 
and at such length is high promise of the ultimate 
success of the venture if attempted. 

Here, as elsewhere, that healthy interchange of 
knowledge and facts which may lead to broader ac- 
complishments on the part of more individuals and 
organizations is heartily to be desired—and worked 
for quite as earnestly. 






































































Because every one of seven important 
factors had to be given careful consider- 
ation in developing this automobile air 
heater re-design the result was successful 
in proportion to the effort expended. 
Materials and assembly parts and methods 
are given the major credits as dominant 


ements by Mr. Meyerhoefer. 
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Re-Design Linked to Materials and 


In a modern motorear heater, the source of heat is 


LECTRICALLY operated power heaters for mo- 

tor cars are not a new type of product. They are 

marketed in large quantities by several makers 
and competition is keen. This makes it important to 
achieve fine appearance, when bringing out a new model, 
especially as the type of heater here described is sold 
largely from dealer displays. Novel and exclusive fea- 
tures are also an asset much desired. Such considera- 
tions add to the problems of the designer but also make 
his job more interesting. 

Having had years of experience in designing heaters, 
our problem was to prepare a new and distinctive model 
rather than to create an entirely new product. Naturally, 
we wished to employ certain well developed units for 
which we already had production facilities without de- 
tracting in any way from the new design. We desired, 
however, a product which looked entirely new and is 
such, so far as external parts are concerned. 


BY C. E. MEYERHOEFER 
MECHANICAL ENGINEER 
ASSOCIATED PARTS MANUFACTURING COMPANY 

































hot water drawn from the engine’s cooling system and 

returned thereto. In the water circuit of the heater is 

a radiator or “core” through which the water passes. 

The core also has passages through which air is circu- 

lated by a fan driven by a six-volt motor connected in 

the car’s storage battery circuit. Also required in the 
modern heater, is a blower, separate from the fan but 
driven by the same motor, to draw an independent sup- 
ply of air through the core and deliver it under low 
pressure for windshield defrosting and other local heat- 
ing. A housing for the whole unit is required, of course, 
as well as means for directing the air as desired. A 
switch with pilot light and a small rheostat for control- 
ling motor speed are necessary auxiliaries. 
Among the objectives set in preparing the design of 
the new model were: 
1. Improved appearance to harmonize with the styling 
of new cars. 

2. Simplified construction to minimize the number and 
cost of parts and of assembly. 

Incorporation of new features, including a front-con- 
trolled water shutoff valve (to facilitate quick con- 
version for use in circulating cool air) and elimina- 
tion of doors, and of other parts which might 


Ww 


catch clothing or cause rattles. 

4. Provision for a separate defrosting air circuit and 
for directing all air flow in any of several different 
directions by user. 

5. Provision of increased heating capacity without ex- 
cessive drain on battery for power consumption. 

6. Greater quietness in operation, 

Greater convenience in mounting and in connecting 
to defroster outlets with a single set of fittings. 
To gain the first objective and, at the same time 
achieving several of the others, it was decided to die cast 
all parts of the housing as well as the ribs which, as 
the illustrations show, add greatly to the appearance. 
The horizontal ribs are not merely decorative but are 
functional in that they help to direct air flow and also 
serve to hide the core when the heater is viewed in the 
position in which it is normally seen by the driver and 
passengers in the car. Edges of the ribs are chromium 
plated to add a pleasing note of contrast with the main 
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Rear portions, motor, 
fan, blower and their 
housing being hidden 


by the instrument panel 


ceding model, largely 
formed of stampings. 


no defroster or blower. 


Assembly Methods 







ERE is the Red Head 
Aerotherm heater 
it looks in service. 


the car. A—Pre- 


Earlier models had 


housing which is finished in a silvery-toned gray lac- 
quer. Use of a brilliant lustrous lacquer helps to bring 
out highlights on the well rounded surfaces of the main 
housing and contributes greatly to general appearance. 
All the ribs might have been cast integrally with the 
housing, but by casting them separately, all five hori- 
zontal ones in a single piece, polishing was simplified 
and it was not necessary to plate the entire case. only 
the rib castings being plated. 

Use of the ribs, which have a neatly rounded contour 
as viewed from above, stiffens the assembly. As a set of 
deflectors is provided back of the ribs, it is not necessary 
to use doors, as on earlier models. The ribs also prevent 
any chance of clothes catching in any part of the as- 
sembly, and contribute to silence in operation. Use of 
tubular rivets, drive screws and speed nuts makes it a 
simple matter to attach the ribs quickly and securely to 
the housing. An added feature tending to enhance ap- 
pearance is the provision of chrome plated knobs for 
controlling the position of the deflector louvres (nested 
back of the ribs) and for operating the valve used in 
turning water on and off. General improvement in ap- 
pearance is at once apparent when the new model is 
compared with older ones illustrated. 

Simplified construction with reduced cost for parts 
and assembly (constituting the second objective) was 
achieved primarily by the use of die castings, all these 
being in zine alloy because it casts readily and with a 
fine smooth finish in remarkably thin sections (about 
0.040 to 0.045 in. at most points). This alloy is also 


non-rusting, low in cost and economical to 
finish. Reference to the illustration showing 
all the castings separately makes it apparent 
that they are few in number. Some of them 
are of such shape that, if they had been 
produced by stamping, as in an earlier model, m 


in 
more parts and considerably greater cost in 


assembly 
operations would have resulted. Stampings are retained, 
however, in the adjustable deflector assembly, 


fan 
blades, blower parts, motor housing and 


motor lamina- 
tions, because somewhat lighter and otherwise better 
adapted in these parts 


for economical production. The 
deflector and blower units are quickly assembled by 
using tubular rivets, 
\ssembly of the major elements is accomplished as 
follows and will be seen to be remarkably simple: The 
deflector assembly is set into a recess provided in the 
(received completely 
assembled from an outside supplier, with inlet and out- 
let tubes attached) is placed against the deflector 
sembly. Four thick rubber cushion washers 


main die-cast housing and the core 


as- 
are set 
against the core and the sub-assembly (comprising the 
motor, with fan and blower attached, and the motor 
clamped between the two halves of the supporting hous- 
ing which encloses the blower) is set in place and the at- 
taching screws tightened. This draws the rubber wash- 
ers tightly against the core and virtually completes the 
assembly. The rubbers keep the core from shifting, pre- 
vent rattling and yet permit of expansion when the 


core 
is heated, without causing undue strain on the 


assembly. 

Attainment of the third objective results from elimi- 
nation of doors, in the manner already described, and 
from the addition of a valve with front control knob 
for turning water on or off. This feature, though quite 
simple, is an entirely new departure in heaters and a 
great convenience, for heretofore the shut-off valve was 
placed under the hood of the car and intended for 


opera- 
tion only twice a year. 


In this new design, the control 
is effected quickly from the driver’s seat. thus quickly 
converting a heater into a cooler (air circulator) to 
meet sudden changes in temperature. An accompanying 
drawing shows the effective but inexpensive valve with 
its packing gland 
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FOUR views of the new heater. A—With deflectors 
open, showing core. B—How air is distributed down- 
ward when deflectors are closed. C Delivery of air for 
defroster openings. D Cut-away view, from the rear. 









































SERIES motor with half of housing removed to 

show commutator and bearings: the latter 

are of the porous bronze type and are self- 
aligning in this design. 


Although the core extends nearly across the housing, 
the fan delivers air through only the two thirds at the 
left side. The deflectors, controlled by the right knob, 
can be turned on their vertical pivots to direct the air to 
left, straight ahead, or in any intermediate direction. If 
fully closed, they throw the air downward, through bot- 
tom openings, toward the floor of the car. The third of 
the core at the right is for heating air drawn by the 
blower through openings on the right end of the hous- 
ing and thence through the core from front to back. This 
heated air is delivered through a blower outlet fitting 
containing a damper with a separate control knob. With 
the damper in its lower position, air is forced through 
tubes to defroster openings below the windshield and 
thence over the windshield glass. If the damper be set 
in its upper position, hot air (or cool air if the water is 
shut off, as in summer) is directed in a stream toward 
the driver’s feet. All this 1s made clear by reference to 
the four views of the heater with arrows indicating air 
flow. By these means, the fourth objective was attained. 

Provision of increased capacity was brought about by 
small changes in proportions of core and of air passages, 
by changes in the location of the fan in reference to its 
shroud and by altering and accurately controlling the 
shape of the latter through the use of the die castings 
which are always accurately formed. The motor is some- 
what more powerful than in some earlier models, but its 
efficiency is such that battery drain is moderate, espe- 
cially as the charging rate in modern cars has been in- 
creased materially. These features account for attaining 
the fifth objective. 

Greater quietness, the sixth objective, results in part 
from the use of die castings in place of stampings, the 
latter having some tendency toward a “tinny” or res- 
onant sound, whereas die castings have not. Another 
and important factor, however, is the application of rub- 
ber mountings for the motor and the use of a well 
balanced and well built motor. The latter is supported 
on a heavy stamped ring which has six large openings 
through which air is drawn by the blower, the ring being 
clamped between the halves of the motor’s shell. Each 
half of the die-cast housing which encloses most of the 
motor and the entire blower has a semi-circular recess 
into which a strip of rubber channel is slipped. When 
the halves are put together, the ring supporting the 
motor rests in the channel, clamping the ring radially 
and fixing it, and consequently the motor, in an axial 
direction also. Where the motor comes through the 





forward end of the housing, a ring of sponge rubber fits 
it snugly and prevents any chance of the motor rocking. 
This simple method of assembly and support tends to 
prevent any motor vibration from reaching the housing 
and contributes accordingly to quiet operation. 

As to the seventh objective, details need not be de- 
scribed here, but some of them can be seen in accom- 
panying illustrations, which show the stamped fittings 
and rubberized vacuum-cleaner tube for connecting the 
blower outlet to the defroster outlets on the cowl of the 
car. These fittings incorporate a variety of adjustable 
features such as to make them fit any car. This is im- 
portant as it renders it unnecessary to stock packages 
of dissimilar parts for each make of car. 

In this heater, as in many parts classed as electrical 
appliances, mechanical and structural features may ap- 
pear more or less dominant. Proper functioning, how- 
ever, is dependent on the electrical elements and these 
are given most careful consideration in this design. The 
principal electrical unit, of course, is the motor for driv- 
ing the fan, mounted on one end of its shaft and the 
blower, mounted on the rear or opposite end of the shaft. 
The motor is built completely in the same plant in which 
other units of the heater are made. It is a six-volt, 
series-wound, seven-pole type, has a seven-segment 
commutator and a laminated field. Field laminations 
are held together by through studs which are extended 
on the front end to support a drawn steel half shell of 
cup shape and on the rear end to support a similar shell 
and a diamond-shape stamped fibre plate. The latter, 
in turn, supports the brass brush holders. 

(Continued on p. 80) 
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Here, as elsewhere in the field of various 
electrically-energized products, there are many 
choices possible for the alert designer- 
engineer who would make the most of 
opportunities to gain improved performance 
and effectiveness. Motors* have their type 
adaptabilities and controllers must be co- 
ordinated with them. Here is a quick 
guide to some fundamental do's and don't’s. 


Which Controls 
for the 
Machine Tool? 


KLECTION having been made* of the most de- 
sirable type of motor for the specific machine tool, 
there remains the problem of selecting that starter 

or controller best suited for use with the motor chosen. 
In this there should be kept in mind not only the func- 
tions which the motor will have to perform but, para- 
doxically, those which it will not have to perform that 
the controller chosen may involve no unnecessary fea- 
tures. The choice will also depend upon whether the 
motor with which the control is to be employed is of the 
constant or the adjustable speed type. 

One of the first questions is “Shall be manually or 
magnetically operated”. If the former, all of the basic 
operations of the control will be produced by hand 
while, if a magnetic control is selected, the functions 
will be through one or more push button stations or 
master switches. 

When the sole function of the control apparatus is 
to cause the motor to start, operate in a single direction 
at a constant speed, and stop, it is properly referred to 
as a starter. Any piece of control apparatus which 
is responsible for other features such as reversing, speed 
changing, or braking, is referred to as a controller. 

Manual Starters. For the manual starting of con- 
stant-speed motors, the simplest form of starter is the 
motor switch which, for convenience of application, is 
generally of the enclosed tumbler type, provided with 
two poles for single-phase and direct-current motors 
and three poles for polyphase motors. Such tumbler 
switches usually have some form of overload motor 
protection incorporated into their construction. They 
may be used for starting any direct- or alternating- 
current motor whose starting current does not exceed 
the value permissible for connectjon directly across the 
line. Where the starting current of the motor exceeds 
this value some type of starter must be employed which 
will reduce the initial flow of starting current. 


‘See also “Which Motor for the Machine Tool?” ELectri- 
CAL MANUFACTURING, August 1938. 
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Typical installation of a control panel within the 
machine tool frame. Note careful wiring arrangements. 


The most commonly employed types of current-limit- 
ing starters for direct-current motors are the dial and 
the drum types which are provided with a number of 
resistance steps to so reduce the voltage applied to the 
motor that the current will not rise above the limiting 
value as the steps are successively cut out of the arma- 
ture circuit. These two types of starters are also em- 
ployed with wound-rotor, polyphase motors for con- 
trolling the secondary resistance as applied to the rotor, 
the speed of which increases as the sections of resist- 
ance are cut out. The dial type starter is not generally 
as well suited to machine-tool application as the drum 
type which may be mounted at any convenient point 
on the machine itself where it will be most convenient 
for operation by the workman. 

To provide reduced starting voltage for squirrel-cage 
motors, the autotransformer starter, commonly called 
the compensator, is generally employed for those sizes 
of motors which cannot be thrown directly across the 
line without causing an excess flow of starting current. 
In operating the compensator it is first necessary to 
move the handle to the starting point which, through an 
autotransformer connection, reduces the voltage applied 
to the motor, and consequently the starting current. 
When the motor has attained to nearly full speed, the 
handle of the compensator is thrown to the running 
position which disconnects the autotransformer and 
throws the motor directly onto the line. Stopping is 
effected by depression of a stop button. 

Compensators up to and including 50 hp. are pro- 
vided with taps for 65 and 80 percent of line voltage. 
Larger compensators have an additional 50 per cent tap. 
The compensator as ordinarily supplied is connected to 
the 65 per cent voltage tap which applies 42 per cent 
of full voltage starting current. The construction of 
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DIRECT CURRENT 


ALTERNATING CURRENT 


MANUAL 


MAGNETIC 


MANUAL 


MAGNETIC 


The 


basic 


difference 


the compensator is such that a change of connection to 
any other tap may be readily made if found desirable. 
Manual Controllers. 
trollers, similar to those used for starti1 


Both dial and drum type con- 


between such 


resistance is of sufficient capacity to carry the running 


ig, may be em- 
ployed for the adjustable speed control of direct-current 
motors. Starters 
and controllers is that, in the latter case, the armature 


current continuously on any of the resistance steps. 





Both of these types may also be modified to control the 
motor speed above normal by the introduction of re- 
sistance steps into the field circuit. 


\Vith 


such con- 


trollers the resistance may be simply of the starting 
type, thus furnishing no speed control up to normal 
speed, or it may be of the running type. 

Dial and drum type controllers provided with sec- 


CHOOSING THE CONTROLLER FOR MACHINE-TOOL SERVICE 


SPEED 


CONSTANT 


ADJUSTABLE 


CONSTANT 


ADJUSTABLE 


CONSTANT 


ADJUSTABLE 


CONSTANT 


ADJUSTABLE 





FORM 
Tumbler Switch 


Dial Starter 

Drum Starter 

Dial Controller 

Drum Controller 

Dial Controller 

Drum Controller 
Across-the-line Switch 


Automatic Starter 
Automatic Starter 


Control Panel 
Control Panel 


Control Panel 


Tumbler Switch 
Dial Starter 
Drum Starter 
Compensator 


Dial Controller 

Drum Controller 
Phase-grouping Switch 
Induction Voltage Regulator 
Across-the-line Switch 
Primary Resistance Starter 
Automatic Compensator 
Control Panel 

Control Panel 


USED WITH: 


Small Motors 
Voltage 


Starting Resistance 

Starting Resistance 

Armature Running Resistance 
Armature Running Resistance 
Field Resistance 

Field Resistance 


Small Motors 
Voltage 


Time Control of Starting Resistance 


Counter E.M.F. Control of Starting 
Resistance 


Push-button Actuation 


Planer Control 
Moderate Speed Range 


Planer Control 

Wide Speed Range 
Motors Starting on Full Voltage 
Secondary Starting Resistance 
Secondary Starting Resistance 


Autotransformer for Reduced Start- 
ing Voltage 


Secondary Regulating Resistance 
Secondary Regulating Resistance 


Full 


Starting on 


Starting on Full 


Motors Starting on Full Voltage 
Motors Starting on Reduced Voltage 


Magnetic Control of Phase Grouping 


Magnetic Control of Secondary 
Resistance 














REMARKS 





Not as generally used as Drum Type 


Speed Adjusted by Armature Control 
Speed Adjusted by Armature Control 
Speed Adjusted by Field Control 
Speed Adjusted by Field Control 


Armature and Field Control 
Single-voltage System 


Variable-voltage System 


For Wound-rotor Motors 
For Wound-rotor Motors 
For Squirrel-cage Motors 


For Wound-rotor Motors 
For Wound-rotor Motors 
For Multispeed Motors 
For Polyspeed Motors 


For Squirrel-cage Motors 
For Squirrel-cage Motors 
For Multispeed Motors 

For Wound-rotor Motors 
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Dial type speed controller for use in secondary windings of 
wound-rotor motors. D—Drum type starter or controller for 
secondaries of, wound-rotor motors. E—Starting compensator 
for squirrel-cage motors. F—Drum controller for speed ad- 
justment of de. motors by field regulation. G—Pole-setting drum 
controller for use with ac. muiti-speed motors. H—Induction 







































YPICAL manual starters and controllers. A—Motor-starting 
tumbler switch. B—Dial type starter for de. motors. C 


voltage speed reguiator for polyspeed moters 


ondary running resistance are used for the control 
of wound-rotor motors through a speed range from 
minimum up to normal. As previously mentioned, in 
connection with starters, the drum type of controller 
is preferable to the dial type for machine-tool service 
especially where reversing operation is involved only. 

For the speed control of multispeed motors, there is 
required a pole-selecting drum whereby the grouping 
of the windings may be adjusted for the speed de- 
sired. The handle of such a drum switch may also be 
interconnected with the main line contactor so that 
pole setting and contactor operation may both be per- 
formed by the same device, but the connection is such 
that the drum cannot. be moved from one position to 
another except when the main circuit is open. Sep- 
arately mounted stop and inch push-button stations 
can be used in conjunction with the handle switch when 
stopping and inching from a remote point are desired. 

The polyspeed motor requires a controller or speed 
regulator which consists of two, single-phase, induction 
type voltage regulators placed in one frame with the 


AGNETIC starters and controllers. A 
A Across - the - line dc. motor 
starter with overload relay. B—Counter 
E. M. F. de. starter without overload 
relay. C—Magnetic compensator ac. 
D—For use with separately mounted 
field rheostat dc. 
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two rotors mounted on a common shaft. The prim- 


hese rotors and connected 


ary windings are located on t 
by flexible leads to the three-phase power line. The 
two secondary windings are placed on the stationary 
elements and connected to form a source of three-phase 
voltage which is applied to the motor brushes to pro- 
vide the adjustable voltage for the regulation of the 
speed. This secondary voltage of the regulator de- 
pends upon the position of the primary coils of the 
regulator with respect to the secondary coils. When 
the axis of a primary coil coincides with the axis of 
a secondary coil, the voltage induced in the secondary 
coil is maximum, but if the rotor is turned so that the 
axes of the primary and secondary coils are at right 
angles, no voltage is induced in the secondary coil. 
Between these two points, the relative position of the 
primary to the secondary coils determines the actual 
voltage which will be generated. 

The shaft carrying the rotor is actuated manually 
by a handwheel or crank so that the relative position 


of the primary to the secondary may be adjusted by 







































fine gradations between minimum and maximum speed 
settings. This construction therefore provides a motor 
speed range from slightly above standstill up to max- 
imum. With this control, polyspeed motors may be 
started directly across the line although, when used 
with the larger sizes of motors, connection to the line 
should be made only when the regulator is in minimum 
speed position. Direction of rotation can be changed 
by interchanging any two of the line leads. 

Magnetic Starters. In a wide range of machine- 
tool applications the mechanical construction and 
method of operation of the tool renders the use of 
manually operated starters and controllers acceptable 
while many other types are better suited to the use of 
magnetic controls. The simplest form of magnetic 
starter is that employed for constant-speed motors up 
to the limiting capacities which may be thrown di- 
rectly across the line. Such starters are simply mag- 
netic contactors, usually with overload protective de- 
vices, contained within suitable enclosing cases and 
actuated from one or more start-and-stop push-button 
stations. For direct-current motors the contactor is 
two-pole while for polyphase motors a three-pole con- 





tactor is employed. Pressing the start button causes 
the contactor to close and establishes a holding circuit 
by which the switch is retained closed after pressure on 
the start button has been relieved. For direct current 
this across-the-line starting is usually limited to frac- 
tional horsepower motors while for those of larger 
capacity automatic starters are needed. Such auto- 
matic starters, in addition to the main line contactor, 
are provided with additional sets of contactors by which 
one or more sections of resistance are automatically 
cut out of the armature circuit as the motor comes up 
to speed. The sequence in which this starting resist- 
ance is removed from the circuit may be regulated 
either by mechanical timers, dash pots or by the counter 
E.M.F. as generated by the motor armature. The 
latter method is generally limited to starters of 2 horse- 
power and below. 

Across-the-line starting is employed with general- 
purpose squirrel-cage motors up to about 5-h.p., while 
by use of low-starting-current squirrel-cage motors, it 
may often be used on ratings as high as 30 or 40 h.p. 
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DLANER controls are notably special problems. 

A—Single-voltage system 
commutator motor. B—Variable voltage system. 
Motor-generator for supplying variable voltage 
and motor excitation. C—Field rheostats for 
planer drive. One adjusts forward and the 
other reverses peeds. D—Push button stations. 


Magnetic compensators of the autotransformer type 
may be used with squirrel-cage motors of the higher 
ratings. These operate on the principle of the manual 
compensators except that the closing, first of the start- 
ing circuit and then of the running circuit, is per- 
formed automatically upon depression of the start 
button, 

Magnetic compensators are much more expensive 
than those of the manually operated type so that their 
field of application is comparatively limited. The man- 
ual controller, on the other hand, may be considered 
as a semi-magnetic device in that motor stopping is 
magnetically effected by the depression of a stop but- 
ton. Such a button is placed in the cover of the com- 
pensator while any number of additional stop buttons 
may be mounted at as many points on the machine 
frame as may be desirable to provide for emergency 
stopping. 

Magnetic Controllers. With the magnetic type of 
multispeed motor controller the pole grouping, instead 
of being adjusted by a manual switch, is accomplished 
by a number of sets of magnetic contactors each of 
which establishes the proper connection of pole group- 


using double 





ing for the speed desired. Closing any set of con- 
tactors places the motor directly across the line thus 
providing full-voltage starting. Interconnections be- 
tween the contactors prevent more than a single set 
being closed at any one time. Normally, when a set 
of contactors is closed, the motor will at once start 
operation at the speed corresponding with the button 
which is depressed, but for many types of machine- 
tool work, certain limitations are needed to insure start- 
ing and speed attainment in a definite sequence. This 
is accomplished by the use of relays in connection 
with the controllers. 

Controllers with sequence compelling relays are so 
designed that they will start the motor only at low 
speed after which it may be transferred to a higher 
speed. Initial depression of any but the slow speed 
button will produce no effect. When the controller is 
furnished with the automatic sequence control relay 
depression of a high-speed button will cause the motor 
to automatically start at lowest speed and to pass to 

(Continued on p. 73) 
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@ Glimpses of the newest and best in 
the broad field of electrically-energized 
oroducts as designers and engineers 
make the most of technical progress. 


Combining laboratory accuracy with 
sturdiness and ease of operation this 
machine measures all internal dimen- 
sions from ° to 6 in., against a 
master or precision block setting. 
Two fingers, each carrying a measur- 
ing point, permit full exploration and 
determination of the dimensions of a 
hole at any point on its internal 
surface within 114 in. depth range of 
the gage. Built-in illumination of the 
scale is a feature. 


Larger than its predecessors, this 
muffle electric-furnace for hardening 
high speed steel has six heating 
elements, three above and three 
below the muffle assuring uniform 
heat distribution. It employs air- 
cooled terminals. A temperature rise 
from cold to 2350 deg. F., in 75 min. 
is obtainable. 


nu 


0 tote 


Constructed on extra heavy 
frame especially designed for 
wide transverse capacity, this 
hydraulic surface grinding 
machine is equipped with 
electric power elevation in 
addition to new patented 
anti-friction elevating nut by 
which means the wheel head 
elevation becomes remarkably 
effortless and permits precision 
down feed in increments of 
0.0001 1n. 


Sheffield 


Gage 


Generali Liectru 





Modern, smooth lines make this 
radio most attractive. Perform- 
ance features include new beam- 
scope, which is a built-in scien- 
tifically synchronized antenna, 
a 24 hour automatic program pre- 
selector and 14 keys for auto- 
matic touch tuning. 


Designed for automatically dispensing paper 
cups, filling them with ice cream and auto- 
matically capping them, this machine is 
equipped with variable speed drive and 
several safety devices, one at filling station to 
prevent cream from being dispensed if cup is 
not there and one at capping station to stop 
dispensing of lid if cup does not appear. 
Parts coming in contact with cream are of 
non-corrosive material. 
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It shines in the dark. This switchplate, 
made of molded plastic or metal in an 
assortment of 20 different colors, con- 
tains a small aperture behind which is 
installed a tiny glow lamp which shines 
when other lights are out and rates only 
0.002 watts. Photo courtesy of Bakelite. 


Tecklite Manufacturing 


Anderson Bros. Mfg. 




















Steel casting frames of this 
streamlined punch press are 
scientifically designed for 
strength and rigidity. Gear- 
ing, clutch, flywheel, V-flat 
drive and motor are all en- 
closed within frame. Accessi- 
bility to these parts by remov- 
able steel plate at rear of press. 





Niagara Machine 








































































For checking the running 
qualities of bevel and hypoid 
gears up to 634 in. diam., this 
rigid testing machine will 
accommodate all shaft angles 
from 0 to 180 deg., and pinion 
shaft offsets up to 114 in. 
either above or below center 
A two speed reversible motor 
drives the pinion head and all 
electric controls are built into 
the machine. 


More rugged design is 
accomplished by 
reason of one-piece cast 
iron housing for this 





Emerson Radio & Phonoarapi 48 in. segment type 
= helical spring coiler. 
———— l Convenient control of 

{ ; each pair of feed rolls, 





cutter alignment and 
pitch and diameter 
cam are some of the 
improved features. 


Sleeper & Hartle y 


Hand-rubbed figured butt walnut finish 
helps to make this combination radio and 
phonograph a handsome piece of furniture. 
The 13-tube high fidelity ac. superhetero- 
dyne radio receiver has automatic volume 
control, continuous tone contral, etc., and 
the phonograph has self-starting, constant 
speed motor, crystal pick-up, tone control. 





Developed for accurate measurements of thickness of non- 

magnetic coatings on iron and steel and also of porcelain 

enamel, this thickness gage utilizes a spool-like steel head 

whose two flanges make contacts both on curved as well as 

on plane surfaces. The individual readings of the two 
contacts are automatically averaged. 





Just the lamp for read- 
ing in bed. An ex- 
clusive feature of the 
Wallette is the mov- 
able shade which can 
be raised or lowered 
to whatever position 
desired by pulling or 
lifting the counter- 
weighted silk rope. 
Furnished with silk 
or parchment shade 
and 6-inch plastic dif- 
fusing bowl. 


Colonial-Premier 




































Novel Applications 


New uses for electrical energy are 
continually being developed. In 
every field the electrical way is 
becoming the way. The spread of 
electrical manufacturing marks con- 
tinued advances in product progress. 






















































Requiring no external ; peneecasstinnemnre ol 
connection whatever, 

this portable radio is Vobe Deutschman 
encased in a sturdy For accurate determination of correct filterette to 
cabinet covered with stop radio noise from electrical apparatus, this 
luggage cloth. Equip- instrument is contained in a compact steel case with 
ped with newly de- sloping control panel. The circuit components of 
veloped low-drain five most popular types of filterette are so connected 
tubes, permanent to a rotary switch that the desired interference 
magnet dynamic loud- eliminating circuit may be quickly inserted between 
speaker, and loop an- power lines and electrical equipment or radio 
tenna built into cabi- receiver. 

net. Two control 


knobs are inset so they 
* do not protrude. 


RCA Manufacturing ‘ 
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Greater total capacity and 
new  broiler-griddle at- a 
tachment are the two 


principal features of this 
automatic roaster. The 
cream-baked-enamel fin- 
ished roaster is complete 
with lifting rack, baking 
rack and three covered 
vegetable pans and roast- 
ing pan. The broiler- 
griddle attachment con- 
sists of a heating unit and 
reflector with an adjust- 
able hinge, a smokeless 
inset tray and drip pan. 





Departing radically from previous types, this new 
sign former incorporates in one streamlined unit 
both a cylindrical transformer core and a framework 
of metal tubing for the support of the neon tubes. 
No expensive installation, just plug into electric 
circuit. Double framework of tubing is aluminum 
and transformer case has a gray crackle finish. 


General klectric 





Casting type by typewriter may be accomplished by 

this electrically operated machine. As each line is 

written a line of type is cast automatically by the 

simple pressure of a handy key. Errors are instantly 

detected and corrected by simply pressing a correc- 

tion key. Justification and quadding are automatic. Cast ype 
. Adjusted to maintain a 

battery at its correct volt- 

age of 2.15 volts per cell, 

under any condition of 

load within its rating, the 

Rectomatic battery 

charger consists of a full 

wave rectifying unit, in- 

sulating transformer, regu- 

lating reactors, terminal 

board, meters and fuses, 

all mounted in a ventilated 

sheet steel structure. 





Westinghouse Elec. & Mfa. 


ELECTRICAL MANUFACTURING 


a ane RS 





ODAY'S Electro-Matic traffic actuated dis- 
patcher for the control of highway vehicles. 
Preceding designs shown on following pages. 


Vacuum tube controls with integrated con- 
densers and relays accomplished much but skill- 
ful handling of all related factors cut space 
requirements by near 75 per cent and reduced 
unit weight by one-half. It took three re- 
designs of the original product within ten years 
to do it but the results are truly outstanding. 


oving Parts 


Minimized 
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In Traffic Control Re-Design 






BY H. A. WILCOX 
CHIEF ENGINEER 


AND 


E. R. PETERSON, 
CHIEF DRAFTSMAN 


AUTOMATIC SIGNAL 
CORPORATION 


RIOR to 1928, vehicular traffic control equipment 
was of a type which transferred the right of way 
from one street to another at predetermined inter- 
vals, or of a type which was manually operated by a 
traffic officer from his position at one corner of the 
intersection. In 1928 a new type made its appearance, 
in which the traffic itself detertnined the -timing of the 
signals by passing over vehicle detectors placed in the 
surface of each approach to the intersection. 
The first controls of this vehicle actuated type were 
designed to handle traffic at an ordinary “cross” type 
intersection, where traffic on one street is allowed to 
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move and then is stopped while traffic on the other 
street is given the right of way. Vehicle detectors in 
each street register the passage of cars approaching the 
intersection. If the signal is red, the actuation of the 
detector by an approaching car causes it to change to 
green, unless moving traffic on the other street holds 
the right of way by actuating the detectors on that 
street. Cars approaching a green light “re-set” the 
timing device and thus extend the green light for enough 
time to get through the intersection, usually five or 
six seconds. The time allotted to each street or phase* 
is automatically and continuously varied in accordance 
with the actual demands of traffic from moment to 
moment. Trolley contactors permit street cars to call 
and hold the right of way, and pedestrian push-buttons, 
mounted on the four corners of the intersections, allow 
pedestrians to call for the right of way just as auto- 
mobiles do. 

In order to prevent a long line of cars from holding 
the right of way indefinitely, another timing unit in the 
control measures the total elapsed time that traffic watts 
against a red light, and automatically transfers the 
right of way to the waiting traffic at the end of a pre- 
determined interval. 

The advantages and efficiency of vehicle actuated con- 
trol were so great and so quickly realized by progressive 
police departments and traffic authorities, as well as by 
the general public, that a demand arose for a type of 
control which could apply the same principles to inter- 


* The word “phase” denotes any combination of traffic flows 
which are allowed to move simultaneously. Thus a cross type 
intersection would normally require a two phase control, while 
an intersection having five or six approaches would normally 
require a three phase control. 
















































































ROM 4450 cu. in. and 105 Ibs. to 1240 cu. in. and 53 lbs. Ten years of progress. 





A 


The first design (1928) was strictly mechanical and timing was by motor-driven screw 
type spindles. B—Static type timing soon supplanted more numerous moving parts. C 
Tne design which preceded the latest and more compact and accessible product. 


sections requiring a three phase control. At many cor- 
ners of this type the volume of traffic is so great, due 
to the number of approaches feeding traffic into the 
intersection, that the efficiency of vehicle actuated con- 
trol is needed to prevent serious congestion. The right 
of way is promptly transferred to the next phase as 
soon as one phase gets through with it, and any phase 
can be skipped entirely if there is no traffic there. 


TEN YEARS OF RAPID RE-DESIGNING 


HE first control of this type ever built was timed by 

motor driven screw type spindles which were free 
to move axially whenever a key was inserted into the 
thread. When the screw reached the end of its travel, 
it operated a set of contacts which indicated the termina- 
tion of the interval and permitted the right of way to 
be transferred to the next phase on which traffic was 
waiting. This control was 16% in. wide x 30 in. high 
x 9 in. deep and weighed 105 Ibs. 

Intensive research and development soon produced 
a static type of timing to take the place of the multi- 
plicity of moving parts in this first control. The newer 
type made use of the fact that it takes a definite interval 
of time to charge a condenser through a given re- 
sistance, the length of the interval depending on the 
resistance used. \WVhen the voltage in the condenser 
rises to a predetermined value, it causes a flasher tube 
to break down electrically. This permits the energy in 
the condenser to operate a relay, thus indicating the 
termination of the interval. 

In the original mechanical control each actuation 
received on a green light re-set the interval by with- 
drawing the key from the timing screw, thereby permit- 
ting the screw to drop back to the bottom of its stroke, 
and immediately reinserting the key to start the timing 
of a new vehicle interval. At an average intersection, 
this action took place several million times per year. 
In the static timing circuit, these operations are per- 
formed by electrostatic rather than by mechanical means, 
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resulting in the elimination of almost all the friction 
and wear inherent in mechanically moving parts. In 
this second design, two camshafts, each turned by a 
solenoid operated ratchet mechanism, were used. The 
top shaft advanced or “hunted” to locate the next street 
on which traffic was waiting, and the vertical shaft then 
turned slowly to transfer the right of way to the new 
street. This control was 15 in. wide x 26 in. high x 
9 in. deep and weighed 87 Ibs. 

Next came a third, and again radically changed, form 
in outside appearance somewhat similar to the latest of 
our designs, but the inside arrangement of parts, due 
to space and shape limitations, made assembly, adjust- 
ment and maintenance difficult. The case was one 
which had been designed for another type of control. 
\n additional housing was attached to the bottom of 
the case to hold certain parts which could not be 
mounted on the case proper because of lack of room. 
This control was 11% in. wide, 1434 in. high and 9 in. 
deep, and weighed 47 lbs. Here the camshaft assembly 
and the detector relays are fastened to an aluminum 
shelf which is mounted in the middle of the case. Five 
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multi-contact relays are mounted on a sub-chassis which 
is located beneath it. This group of relays must be 
removed before the shelf can be taken out. The trans 
former, condensers, timing panel assembly and rectifier 
tube socket are all screwed to the case. Six signal 
switching relays are screwed to the bottom surface oi 
the case. In adjusting or servicing the control, all of 
these different subassemblies must be arranged and sup- 
ported on the bench so the connecting wires will not 
be pulled loose and the relays and other working paris 
will not be damaged. 

Due to the fact that a great many of the controls of 
this third type were already in service when a further 
re-design of a more satisfactory type of control was con- 
templated, rigid restrictions were placed on any increase 
in dimensions of the new model, since it had to be inter 
changeable with the former model, in the existing weath- 
erproof cabinets into which the controls are placed when 
installed at intersections. In fact, a decrease in size 
would be welcome, since this would leave more space 
in the cabinet for auxiliary equipment. 


FROM 105 TO 53 LBS. IN 4 STEPS 


C7. most recent re-design retains the glass panel in 
the upper front of the case as it permits the main 
operating parts to be observed in service. The rectt- 
fier tube, located outside the case in the right hand 
rear corner on the previous model, has been moved in- 
side to permit the chassis to be completely removed from 
the case without disconnecting any wires. The entire 
control has been streamlined and modernized. All of 
the visible interior parts are finished either in polished 
chrome plate or in dull black. These “eye-appeal” im 
provements, however, are only incidental. The major 
emphasis has been placed on changes which improve 
life, reliability and ease of assembly, adjusting and serv 
icing. The control is 1114 in. wide, 12% in. high, and 
9 in. deep, and weighs 53 Ibs. 

The general shape of the case was dictated by the 
space requirements in the existing cabinets into which 


this new control must fit. Considerable work was done 


on the exact contours of the case, and several wooden 


Mes! recent design (A) is compact in the extreme 

yet, (B) sacrifices literally nothing in essential 
accessibility. The immediately preceding design was 
not, however, (C) either so accessible or well planned. 


and clay models were made before the final design was 





selected. After several conferences with the sales de 
partment, a dark gray shrivel type baked lacquer was 
selected for the outside finish. The shrivel type finish 
was selected rather than a smooth type because it is 
less susceptible to damage by abuse and handling in 
the field. 

A much needed 3g in. of additional inside width was 
obtained by changing the style of joint between the 
two halves, without increasing the outside width. On 
the previous model this joint was of the flanged type, 
with a gasket to keep out dust. This was changed to 
a lap type joint. The case is split diagonally, and the 
two halves are held together with four 1% in. 410-32 
screws, two at the lower front corners and two at the 
upper rear corners. Each screw engages with a steel 
clinch nut set into a lug in the other half. The two 
halves fit together closely, eliminating the need of any 
packing material. Case is cast aluminum with a max- 
imum wall thickness of approximately *4¢ in. 

The chassis is fastened into the rear half of the case 
with screws through the bottom and rear sides. The 
fact that the chassis can be set into place with a down- 
ward slanting movement makes it possible to use prac- 
tically all of the volume inside for equipment, since 
it is not necessary to allow for any clearances for getting 
the chassis into the case. 

The chassis frame is a U shaped piece of % in. steel, 
finished in polished chromium plate. The transformer, 
rectifier tube, flasher tubes, camshaft and ratchet mech- 
anism assembly, and the three relays which are con- 
nected to the vehicle detectors, are mounted on the top 
surface of the chassis. The three detector relays can 
be withdrawn for inspection or adjustment by removing 
two screws from the bracket which carries them. All 
of the other parts on top of the chassis can be reached 
without interference. 


TUBES, CONDENSERS AND RELAYS 


HE timing panel which carries the various interval 
adjusting knobs is supported by sleeved compression 
springs on a cast aluminum bracket which is mounted 
in the open side of the chassis. The timing panel is 
mounted on springs so as to provide a tight joint around 
the edge of the panel when the two halves of the case 
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are drawn tightly together. By removing two screws 
from the left end of the timing panel bracket, the as- 
sembly can be swung open. 

On the rear side of the bracket a plastic panel with 
six heavy duty relays is mounted. This panel can also 
be swung out from the bracket to expose the wiring 
of the timing resistors as well as the wiring of the relays 
themselves. A potential divider arrangement is 
mounted on the bracket, by means of which the voltage 
applied to each individual timing circuit can be adjusted 
to match the exact resistance and capacity in the circuit. 

sehind the timing panel and relay assembly, another 
group of five multi-contact relays is provided, with space 
for a sixth relay which 1s sometimes required for special 
signal indications. This panel also can be swung out 
for inspection and adjustment of relays by removing 
one screw from the right hand end. 

A multi-terminal socket is used instead of the ter- 
minal strip at the bottom of the previous model. This 
permits field connection of the control, or substitution 
of one control for another, in a few seconds without 
the use of any tools. The plug and flexible cable used 
to make connections between the control and the ter- 
minal strips in the cabinet. 

Since all of the timing functions are performed by 
static vacuum tube circuits, the only parts which move, 
excepting relay armatures, are the camshaft at the top 
front of the control and the ratchet mechanism which 
indexes it. The camshaft is mounted in grease-sealed 
ball bearings at each end, and the ratchet mechanism 
is also equipped with grease-sealed ball bearings at 
every joint. The entire assembly of solenoid, ratchet 
mechanism and camshaft is mounted on the chassis 
with flexible rubber bushings. This type of mounting 
eliminates a large part of the noise which is caused 
by the solenoid plunger hitting bottom and by the 
ratchet mechanism coming back to its home position 
at the end of each operation, 

The ratchet mechanism has been completely rede 
signed. The former type of ratchet mechanism used 


for this service carried the live pawl at the rear end of 


the rocker arms, with a small spring to hold the pawl in 
engagement. Due to the fact that trouble was occa 
sionally experienced with the small pawl spring in the 
previous design, the live pawl was moved to the front 


end of the assembly and the return spring hooked 








through it in such a position as to provide both the 
engaging effort and the effort required to move the 
camshaft to its new position. The solenoid cocks the 
ratchet mechanism, and the spring moves the assembly 
back to its normal position, carrying the camshaft with 
it. The strength of the solenoid was increased in order 
to permit increased contact pressures between the mov- 
ing and fixed fingers operated by the cam lobes, and 
to increase the factor of safety available to insure opera- 
tion at extremely low temperatures. 

The redesigned control is smaller than the former 
model but everything in it is more easily accessible. 
By taking out four screws the front half of the case can 
be removed, giving access to many of the main working 
parts on the top and front surfaces. Removing four 
more screws permits the entire chassis to be lifted out. 
By withdrawing one, two or three more screws, any 
part of the entire control, or any section of the wiring, 
can be reached readily, with plenty of space available 
for working. The chassis is so constructed that it can 
be set on a work bench on any surface except the top, 
without damaging any part. Hinging the assemblies 
beneath the top shelf permits the cables to twist instead 
of bend, and loops are formed into each cable at the 
points where the flexing will occur. 

The timing circuits for this control involve compara- 
tively high resistances. The timing is adjusted by 
changing the resistance in the charging circuit, each 
change of 200,000 ohms giving an interval change of one 
second. The longest interval included in the standard 
control is 60 seconds, the charging resistance therefore 
being 12,000,000 ohms. Longer timing intervals can 
be obtained by using higher charging resistances. In 
order to maintain accuracy of timing, the insulation 
resistance between any two circuits or any circuit and 
ground is kept in excess of 200,000,000 ohms, regard- 
less of temperature and humidity conditions. 


WIRING HARNESS PRE-ASSEMBLED 


HE wiring harness is made up on a form board be- 

fore it is placed in the final assembly, the stitching of 

the various cables indicating the contact to which each 

wire should be attached. No. 20 gage copper is used 

almost entirely, the insulation on the wire being cellu- 
(Continued on p. 78) 


OME details of 

the traffic control. 
A — The solenoid 
cocks the ratchet 
mechanism and the 
spring moves the 
assembly back to its 
normal position. B— 
One of the ac. relays. 
C—uUnit type insula- 
tion as described in 
detail in the accom- 
panying text. D— 
This form of case 
joint eliminates the 
need for joint pack- 
ing material and 
saved a much needed 
3@ in. of clearance. 
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More Goods For More People 


BY GERARD SWOPE* 
PRES!DENT 
GENERAL ELECTRIC CO. 


n America particularly, you will see that many 
le are employed in manu 


J JF YOU look back through the history of industry, 
1 
l 


nore thousands of peoy 
facturing today than were employes 
the labor content of each article reduced but a greater 
of articles produced and used by many more 
It is now beginning to 


1 years ago, with 


number 
people throughout the nation. 
be generally recognized that the development of indus 
try must be and will be along the lines of more goods 
for more people at less cost. 

The workingman must not 
standing of this development. 
1 methods, has paid too little attention to 
element that is inevitable in production. 
nor the workingman, particularls 


be left without an under- 
The engineer, busy with 


materials an 
the human 

Neither the engineer 
in a republic such as 
We accord the right of suffrage to the worker in our 
political democracy, the opportunity to determine issues 
and the responsibility of electing officials, who on their 
part inform the electorate as to plans and policies, and 
report of their stewardship. The work- 
1 then through their organiza- 
a greater part in the de- 


ours, wants to be regimented. 


finally give a 
ers, first individually an 
tions, have fought to have 
hours and working conditions, 
pportunity to understand more 
of industry, and to have 


termination of wages, 
and should have the o 
of the policies and results 
accorded to them in industry something of the same 


respect that is given to them as citizens. 


ENGINEERS OFFER KEY CONTACTS 


HE engineer is ina particularly gov yd position, with 


his training and knowledge, to interpret policies 
for the workingman, to go along with him not only in 
the best methods of production but also 
the best results in industry from a human standpoint, 
individually and socially. To do this, it is important, 
first, that the engineer recognize that this is part of 
his job, and second, that he give thought to whither- 
ward the development of industry is tending. To inter- 
hers, it must first be clear to the one 


working out 


pret a policy to ot 

who would interpret it. 
Clarification for engineer an 

oreat patience in discussion. Indeed, 


| worker requires time 
for preparation and 
things are not understood, the spirit of the 
be antagonistic and may result in 
Time must then 


if these 
organization may 
strife, with interruption and paralysis. 
understand the reasons for the interrup- 


be taken to 
a settlement has 


tion and remove them, and even after 


* Mr. Swope addressed the American Society of Mechanical 
Engineers on December 6, 1938. delivering the Henry Robinson 
Towne Lecture for 1938. The accompanying presentation con- 


sists of direct excerpts from that lecture. 
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at Less Cost 


been reached the ine ident is lon 
the bitterness that has been engendered. 
lement ofa strike—as after 
reached around the 


« remembered, because of 
It 


1 1 
has been 


found that generally the sett 
«a war between nations—must be 
Is it not much better, if possible, to 
understanding around the 
\ conclusion arrived 
both sides, 


conference table. 
have the conference and 
table come first rather than last ? 
at in this way results in better feeling on 
of greater mutual respect and understanding and a 
ereater and more whole-hearted desire to achieve a 
constructive end. 

not compulsory, but factual and 


I am commending 
with both sides and the public 


objective presentation, 
having all the facts before there is strife. If manage- 
and labor find and interpret the 


ment—the engineer 
eaceful conclusions as 


facts of industry and come to | 
to the correct solution, there will be 
ling compliance, with the attendant evils of 


less occasit mn for 


laws compel 
lack of cooperation and of rigidity. 

Great advances have been made technologically in 
this country—indeed greater than in any other country. 
This is reflected not only in the wider distribution of a 
higher material standard of living but also in the fact 
that the workman in this country 
in the civilized world for what 1s 
food, clothing 


has to work less time 


than in any country 
considered the basic elements of life 
This has been largely because of the fine 


and shelter. 
Progress in labor relations has 


work of the engineer. 
not advanced to the same extent, nor in an unbroken 
line across the front of industry. There has been no 
unanimity in management of industry, no meeting of 
minds even in any one industry, except in a few in- 
stances. Partly asa result, labor has gone ahead inde- 
pendently, 
and labor have paid the price in less cooperative and 
rigidity, legal compulsion 


favoring mandatory legislation. Industry 


constructive effort, greater 
and long drawn out legalistic combats. 

There are many opportunities where men with a 
broad engineering training and experience in factories 
can do much to improve the morale in industrial organ- 
‘zations. In addition to the study of materials and 
methods, they should know the history of the industrial 
e organization of labor, and, basically, 


revolution and th 
The best ways of 


the workingman and his aspirations. 
presenting problems to the men, so as to increase their 
interest and good-will, should become a part of the 
engineer's function, so the understanding of the men 
1 to and their co yperation secured. The 
make clear that the final 
1 methods 


may be appealec 
engineer must comprehend and 
aim of industrial organization and improves 


of production 1s better living standards not only for the 
community as a whole but for the men who are de- 
voting their lives in a particular industry. 




























































Progressinthedevelopmentofelectrically-energized 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 





VOLTAGE REGULATOR 


Designed to fit as an integral 
part of modern electrical test- 
ing apparatus, this compact 
voltage regulator for panel 
mounting permits stepless ad- 
justment of ac. voltage from O 
to 135 volts. The unit consists 
of a specially designed heavy 
duty autotransformer and has 
non-burning, non-fusing, self- 
lubricating rheostat contacts 
that tap each individual turn of 
the winding. Acme Electric & 
Mfg. Co., Cuba, N. Y. 
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EXPLOSION-PROOF 
ENCLOSURE 


For installation in haz- 
ardous locations where 
explosive gases are 
present, these enclosures 
accommodating pressed 





steel rheostats of 8, 13 
and 15% inches in 
diameter are furnished 


for front of board mount- 
ing Ward Leonard 
Electric Co., 34 South 
St., Mt. Vernon, N 






VOLTROL 


TYPE Tisos4 
PATENTS ROS, 2000015 206: 
ADE mu Sa hear 


BELT TENSION 
CONTROL 


A special position-lock- 
ing nut, Operating on 4 
fast lead screw, pro- 
vides instant adjustment 
of the pulley centers 
and thus assures the 
proper belt tension in 
machine tools. Berkeley 
Engineering Co., Cleve- 
land, Ohio. 


TUBULAR LIGHT SOURCE 


















High efficiency, 100 watt fluorescent lamp may be 


incorporated in various 


lighting unit designs for 


critical seeing tasks which require high illumination 
levels. Four feet in length, the output of this lamp is 
50 lumens per watt, or three times that of equivalent 
wattage incandescent light sources. General Electric 
Vapor Lamp Co., 887 Adams St., Hoboken, N. J. 





PORCELAIN KEY 


SOCKET 


Incorporating high qual- 
ity switch mechanisms 
for two-filament mogul 
lamps, and suited for 
integration within fix- 
ture designs, these sock- 
ets have a true snap 
switch action and oper- 
ate on high, medium, 
low, of orlow, medium, 
high, of. Round turn 
knob key is removable 
for easy assembly in 
lamps. Arrow-Hart & 
Hegeman Electric Co., 
103 Hawthorne St., 
Hartford, Conn. 


SMALL POWER MOTOR 


Efficient, economical motor of the permanent split 
capacitor type for operations which do not require 


excessive starting torque. 


Can be built for vertical 


or horizontal operation, either solid or resilient 

mounted. Uses no commutator and has no internal 

switch; is extremely quiet in operation. Rated from 

1/150 to 1/20 hp. depending upon the capacitor 

employed which may also be mounted separately. 

Ohio Electric Mfg. Co., 5905 Maurice Ave., 
Cleveland, Ohio. 
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LIMIT SWITCH 


Based on the hydraulic 
action system which is 
sealed permanently both 
in respect to sensitive 
element and switch 
mechanism, this fan or 
warm air limit switch 
has fast sensitivity, ad- 
justable differential and 
is available in simple or 
combined forms, includ- 
ing two speed types for 


either three or five lead 
motors. Designed for 
long and reliable service 
with high load carrying 
capacity. Julien P. Friez 
& Sons, Baltimore, Md. 


SEALED SWITCH 


Enclosed in a special ceramic 
case which provides a her- 
metically sealed, moisture-proof 
housing, this switch can be 
operated under high tempera- 
tures. It is rated at 1200 volt 
amp. ac. up to 250 deg. F., and 
is available in normally open, 
normally closed and single 
pole, double throw. H-C 
Manufacturing Co., 227 Fulton 
St., New York, N. Y. 
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' EVEN-SPEED MOTOR 


Miniature motor driving the turn-table 
eliminates need of a governor, yet 
maintains uniform record speed re- 
gardless of variations in line voltage 
or operating temperature. Large bear- 
ings with ample oil reserves and lam- 
inated plastic, helical cut gears assure 
smooth, silent operation and long life. 
Alliance Mfg. Co., Alliance, Ohio. 


SMALL GEARED HEAD 
MOTOR 


Incorporates a_ planetary 
type reduction in which a 
total of nine steps can be 
used and which can be 
supplied with two sizes of 
uni-directional and two 
sizes of reversible motors of 
the two-pole induction 
type. Motors and bearings 
in the reduction are sup- 
plied with wick type oilers 
having sufficient capacity 
for six months continuous 
operation. Outputs from 


0.0004 to 0.005 hp. can ~ 


be secured. Barber-Colman 
Co., Rockford, Ill. 





MULTIPLE DISC CLUTCH 


For machine tools or other enclosed installations in 
limited space, this compact unit is built for high 
speed, the operating mechanism unaffected by 
centrifugal force. Clutch parts are accurately 
machined and carefully finished and the operating 
parts heat treated. A positive locking, single point 
adjustment provides very close adjustments of the 
plates, giving maximum clutch capacity with minimum 
lever pressure. Available in single and duplex 
types, to run in oil or to run dry, in nine different 


sizes. Twin Disc Clutch Co., Racine, Wis. 


TO MAKE 
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SAFETY COUPLING 

Made of bronze which 
will not spark under 
any condition, this flex- 
ible coupling is rec- 
ommended for use in 
certain industries where 
explosive and_ inflam- 
mable gases, vapors and 
liquids are handled. 
Lovejoy Flexible Coup- 
ling Co., 5020 West 
Lake St., Chicago, Ill. 












































FLEXIBLE COUPLING 


Greater horsepower ratings 
and larger maximum bores 
are provided in five inter- 
mediate sizes of this unit as 
a result of its redesign 
whereby two metal flanges 
engage each other through 
a non-metallic, flexible in- 
sert with six radiating arms 
Charles Bond Co., 617 
Arch St., Philadelphia, Pa 
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be made better. 


PRECISION SWITCH 


Made up chiefly of only two major parts, 
a molded case and a formed leaf spring, 
this precision switch has greater contact 
travel, permitting operation on direct 
current and the handling of heavy ac. 
loads. Operates with an actuating move- 
ment of 1/1000 of an inch or less and 
with pressures of 7 oz. or more. Elec- 
tronic Products, 106 E. Liberty St., 
Ann Arbor, Mich. 





Each month upon these pages the editors pre- 

sent their quick, illustrated review of what is 

new that electrically-energized products may 

Based, of course, upon 

those component parts that may be designed 
in the complete product assembly. 





TURN POINT 
TO # THEN 
SET FOR TIME 


IGNITRON WELDING 
CONTACTOR 


Latest addition to the line of con- 
tactors for spot projection and flash 
welders, this device for high speed 
welding applications offers quiet 
operation, no moving parts and low 
initial and maintenance costs. Avail- 
able with or without enclosing case 
in ratings of 150, 300, 900 and 2500 
amp. General Electric Co., Schenec- 
tady, N. Y. 








ELECTRICAL & MECHANICAL PARTS 








SOUND-INSULATED PILLOW BLOCK 


Comprising a self-locking bearing encased in a 
pressed steel housing equipped with felt seals to 
exclude dirt, and surrounded with 
material having special sound-absorbing character- 
istics, this sturdy, inexpensive unit has wide appli- 
cation in those fields requiring anti-friction bearings 
with unusually quiet operating characteristics. Free 
from vibration, it carries substantial loads under 
practically all operating conditions. Obtainable in 
44 and 1 inch shaft sizes. SKF Industries, Inc., 
Front St. & Erie Ave., Philadelphia, Pa. 


AUTOMATIC TIMER 


Low cost, precision built unit 
equipped with silver contacts for the 
control of 15 amp. of alternating cur- 
rent at 125 volts is designed for flush 
dial panel installation. Switch is 
normally open and stock timing ranges 
of 15, 30 and 60 minutes are avail- 
able. Operated by means of a pointer. 
Walser Automatic Timer Co., 420 
Lexington Ave., New York, N. Y. 








ALL-GLASS TUBES 


Less than 3 inches in height, these all- 
glass radio tubes have been developed 
to free the small, compact radio set 
from its classification as a fire hazard. 
Because of their small dimensions, 
they effect an increase in efficiency 
and make possible the building of 
compact radios, approved by Under- 
writers’ Laboratories, which offer the 
facilities and performance of larger 
units. Philco Radio & Television Corp., 
Tioga and C Sts., Philadelphia, Pa. 
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VERTICAL MOTOR 


By offering a combined motor and speed 
reducer in one unit, this motor which can 
be assembled for mounting in any desired 
position simplifies power drives because 
of its compactness. Available in 1/8 to 
30 hp. sizes, these units are sturdily built 
for efficient performance. Sterling Elec- 
tric Motors, Inc., Telegraph Rd. at 
Atlantic Blvd., Los Angeles, Cal. 


AND THERE ARE ALSO— 


BRIGHT NICKEL PLATING with a cobalt- 
nickel solution produces deposits having a 
mirror-like brightness which increases with 
the thickness of the deposit. Noted for their 
ductility, the deposits withstand swaging 
and other severe mechanical operations. The 
solution is operated warm. For most pur- 
poses, current densities between 40 and 60 
amp. per square foot are recommended, 
although there is considerable leeway in the 
bright plating range both above and below 
these limits. The solution is non-pitting so 
long as the composition is kept within the 
prescribed limits, the work properly cleaned 
and dirt kept out of the solution. One 
deposit can be placed over another without 
adherence trouble. Hanson-Van Winkle- 
Munning Co., Matawan, N. J. 


TRANSPARENT PLASTIC SHEET MATERI- 
AL incorporates desirable handling and 
forming characteristics making it particularly 
suitable for rigid and semi-rigid merchandise 
packages and containers. A clear, cellulose 
acetate material, it is available in all practical 
weights, gauges and sizes and in any desired 
color in addition to clear transparent. 
Monsanto Chemical Co., Springfield, Mass. 


LABEL ADHESIVE meets the need for an 
inexpensive paste that will adhere to plain, 
lacquered and lithographed surfaces of 
metals, plastics, leather, wood, porcelain, 
glassware, paper board, hard rubber and 
similar surfaces under almost any condition of 
temperature, atmosphere or climate. Paisley 
Products, Inc., 1770 Canalport Ave., 
Chicago, Ill. 


JANUARY 1939 


PRECISION RESISTOR 


Wire wound resistors in accuracies up 
to 1/10 of 1 per cent employ an un- 
usual method for bringing both ter- 
minals out at one end which elimin- 
ates the problem of shorting and 
breakage at terminals frequently caused 
by exposed resistance wire. This is 
accomplished through the new base 
design wherein the resistance wire is 
returned internally through the cer- 
amic, yet completely insulated and 
protected from windings or mounting 
bolts. International Resistance Co., 


405 N. Broad St., Philadelphia, Pa. 
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READILY WORKED NICKEL ALLOY, when 
heat treated at low temperatures of 890 to 
930 deg. F., attains a hardness of Rockwell 
C-35-45, at which levels it is 2% to 4 times 
as strong as structural carbon steel and 
possesses good toughness. It is offered in 
various fabricated forms and different de- 
grees of temper and finds application in coil 
springs, spring clips, wire brushes, hand 
tools and other items. Lends itself particular- 
ly well to deep drawing of parts that must 
withstand exceptionally hard usage. Driver- 
Harris Co., Harrison, N. J. 


VIBRATION ABSORBERS developed spe- 
cifically for reducing maintenance costs on 
refrigeration and air conditioning lines to a 
minimum are flexible and fabricated in one 
piece from bronze seamless tubing drawn 
into a helical flexible metal tube. The 
absorber tube is of uniform temper, with no 
soft spots and no welding employed through- 
out its length. Each end of the high-tensile 
bronze braid sheathing is permanently 
double-clamped by metal ring and ferrule. 
The absorbers offer maximum results in 
eliminating vibration, deadening noise and 
leak-proofing the line. Obtainable in a 
complete line of sizes up to 6 in. inside 
diameter for normal applications. Packless 
Metal Products Corp., 3714 Twenty-ninth 
St., Long Island City, N. Y. 


WOOD-PLASTIC SHEETS noted for their 
lightness, strength and ability to hold 
dimensions under extreme weather condi- 
tions are applicable to small machined parts 
where maintenance of dimensions is a 
requisite. Consisting of thin laminations of 
wood impregnated with phenolic resins and 
vulcanized into a hard homogeneous sheet, 
the material is highly resistant to moisture and 
has a low co-efficient of thermal expansion. 
Offered only in the natural phenolic color, 
the material is made in sheets 4 of an inch or 
thicker, 20 inches wide and 96 inches long. 
Formica Insulation Co., 4638 Spring Grove 
Ave., Cincinnati, Ohio. 








HUMBUCKING TRANSFORMER 


Telescopic-shielded transformers employ- 
ing core type, humbucking construction 
are designed for use in low level input 
circuits where hum pickup must be kept 
to a minimum. Mounted in multiple 
electromagnetic shields of high permee- 
bility alloy steel annealed after forming to 
remove shearing and bending strains for 
maximum permeability, upon which de- 
pends the effective efficiency of shield- 
ing. Kenyon Transformer Co., Inc., 
840 Barry St., New York, N. Y. 


LIQUID COATING applied to the surfaces 
of steel and other metals protects against 
atmospheric exposure, salt air and water, 
acid fumes, dilute acids and alkalies, as well 
as other corrosive conditions. It withstands 
a dry heat temperature of more than 600 deg. 
F. and liquid heat of approximately 150 deg. 
F. Available in black and olive green and is 
applied by spraying, dipping or brushing. 
Corrosion Control Corp., 212 Wright St., 
Newark, N. J. 


METAL CLEANER-POLISH dissolves oxi- 
dation, stain, film and deposits and restores 
metals to their original mirror finish. A soft 
cream containing no acid, caustic or harsh 
abrasive, it is recommended for cleaning and 
brightening various metal surfaces quickly 


and economically. Pynosol Laboratories, 
Inc., 105 W. Madison St., Chicago, Ill. 


WELDING CABLE that is flexible, durable, 
light in weight and has positive insulation 
is applicable for field and shop use. Paper 
separator bztween the copper and rubber 
sheathing permits sliding action between the 
outside layer of wires and the rubber 
jacket. Protective jackets are of 60 per cent 
rubber armor, built for hard usage under 
severe conditions and for long reliable 
service with maximum safety. Westinghouse 


Electric & Mfg. Co., East Pittsburgh, Pa. 


INKLESS-TYPE RECORDING INSTRUMENT 
using a typewriter ribbon as the marking 
medium assures improved reliability by the 
elimination of ordinary ink which is subject 
to spillage, evaporation and freezing. Con- 
stant actuation of the stylus eliminates fric- 
tion between pen and paper and assures 
highest responsiveness to minute changes in 
the quantity being measured. At a chart 
speed of one inch per hour continuous oper- 
ation for a month without attention and at 
temperatures as low as —10 deg. F. is 
obtained. General Electric Co., Schenec- 
tady, N. Y. 
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ELECTRON TUBES FOR PRODUCTS 


(Continued from p. 30) 

cluding the grid of an ordinary radio type of vacuum 
tube. Flame failure opens the grid circuit and the re- 
sulting electronic action on the plate circuit causes a 
relay to shut off the fuel supply. 

Signalling and Alarm: 
tronic devices in signalling and communication equip- 
ment of all kinds is indicative of their adaptability. 


The extensive use of elec- 


An unusual type of internal telephone equipment has 
been developed to make use of the regular power sup- 
ply wiring system as an interconnecting circuit. Now 
there comes an electric silent call system which can be 
used on the same basis. A call number unit is plugged 
in at one outlet and the control console plugs in at a 
remote outlet. By interposing carrier currents at five 
different frequencies on the power line, cold cathode 
tubes are operated at the receiving end in such a way 
that any one of ten numbers can be made to appear 
through the operation of the proper combination of 
lamps on the call number unit. 

Particularly applicable to the function of burglar 
protection is the photoelectric cell. Two portable units 
have recently been developed which can be set up to 
provide an invisible alarm barrier up to 50 ft. in length. 
An invisible infra-red ray is sent out from one unit 
and focussed on the photoelectric cell in the other 

Chemical Analysis may seem to offer no suitable 
field for electronic tube application and yet an excellent 
use has been made of the cathode ray tube in a titri 
meter used for chemical analysis by titration. Titra- 
tion consists in the addition of a liquid in measured vol- 
ume to a known volume of another liquid until a cer- 
tain definite effect is observed. Thus, the strength 
of an alkaline solution may be determined by titration 
against an acid solution of known strength with the use 
of some indicator such as litmus. 

The titrimeter takes the place of litmus or other indi- 
cators. Bimetal electrodes are located on the ends of 
a rotating glass stirrer. The potential developed be- 
tween these electrodes causes a current to flow through 
the qualitative unit where a potential is applied to a 


EART ailment 

diagnosis has 
been made easier 
and more accurate 
by means of this elec- 
tronic stethoscope 
A special circuit 
filters out extraneous 
noises and gives 
prominence to ab- 
normal heart sounds. 








Westinghouse 



























STERILIZATION of drinking glasses is a continu- 

ous operation with this special lamp unit. The 
emitted light is of a frequency which brings sure 
death to harmful bacteria. 


vacuum tube. This is amplified by means of a simple 
resistance coupled amplifier and the resulting potential 
is impressed on the grid of the cathode ray tube. 

Sterilization: Killing of harmful bacteria with the 
aid of ultra-violet rays has been made practicable with 
the commercial development of a special type of lamp. 
This lamp radiates light in a frequency band which is 
most effective so that a relative short exposure to the 
rays of this lamp is all that is needed. 

Medical uses for electronic devices are of increasing 
number. One significant application is in an electrical 
stethoscope. The equipment consists essentially of an 
electronic amplifier which is connected with a special 
microphone that is applied to the patient’s body near 
the heart. The microphone is extremely unresponsive 
to extraneous sounds and is equipped with a filter cir- 
cuit which accentuates murmur sounds that are difficult 
to detect with the acoustical type of stethoscope. 

No review of advances in the field of electronics 
would be complete without mention of x-ray equipment 
designed especially for industrial use. 

Take for example a fluoroscopic machine used for 
examining defects in shoes. Shoes placed in the ex- 
amining chamber of the machine are readily viewed on 
the fluoroscopic screen in what amounts to three-di- 
mensional transparency. 

Another development in the x-ray field permits an 
examination of successive layers of an object much as 
a camera can be focussed on a series of successive planes. 


NSPECTION of 
many industrial 
products is often 
great!y facilitated by 
x-ray examination. 
This machine de- 
signed for shoe in- 
spection has a fluoro- 
scopic screen with 
stereoscopic view- 
ing effect. 


Adrian X-Ray Mfg. 
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renders helpful service 
to electrical manu factu rers 


through 





ENGINEERING 





" | 
: radi O interference and excessive sparking are | ; 
i problems of increasing concern to manufacturers | 
of electric appliances. soLAR engineers have de- e 
5 veloped successful Elim-O-Stat spark suppressors s 
to fit many outstanding products. They save wear , | 
and tear....and annoyance. “Quality above all.” : | 


You are invited to make use of our | 
Elim-O-Stat Laboratory. Let us build 
better performance into your appara- | 
tus. There is no charge for experi- 
mental work and recommendations. 








SOLAR MANUFACTURING CORP., 





599-601 BROADWAY, NEW YORK 













MOTOR SPECIFICATIONS 









for designed-in power applications 


A monthly maintained data guide, detailing mechanical and electrical characteristics 


of available power units offered by ELECTRICAL MANUFACTURING advertisers. 





Alternating current motors are identified in the ‘Current’ column, by the following key: 


SINGLE PHASE MOTORS 


2—Split-phase 
3—Resistance-start 
4—Reactor-start 
5—Capacitor-start 


6—Capacitor (condenser) 


7—Series 
8—Repulsion 


9—Compensated repulsion 
10—Repulsion-start induction 
11—Repulsion induction 


POLYPHASE INDUCTION MOTORS 


12—Sdquirrel Cage 
a—Normal torque, normal starting current. 
b—Normal torque, low starting current. 
c—High torque, low starting current. 
d—Hisgh slip. 
e—Low starting torque, normal starting current. 


f—Low starting torque, low starting current. 
13—W ound rotor (slip ring) 
14—Hisgh cycle 
15—Synchronous 
16—Shaded pole 


SPECIAL PURPOSE MOTORS 


17—Two-power motors 
18—Torque motors (reversing-duty cycle) 


VOLTAGE . . . Manufacturers furnish standard voltage motors (110-220, etc.) only, unless also indicated in “Low Voltage"’ column. 
MOUNTING . . . All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones. 





BEARINGS, 
LUBRICATION 








Bronze-sleeve 
Oil-less 

Babbitt 

Open or Skeleton 
Semi-enclosed 
Totally enclosed 
Splash-proof 
Explosion-proof 
Fan-cooled 


| Pipe Ventilated 
Flange 








MOUNT- BUILT-IN 


SHAFT] FEATURES 
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MANUFACTURER POWER CURRENT — 
> 
For complete ad- ~ = 
nN ~ 
dresses of com- = S Ss 
panies listed refer C 2 
to ‘**Motors,”” in elsiz ~ Ble Si oi » s 
. ege oi aa ae oes eo -_ 
Classified Index S/El-= NS we Sig as W Sis 
- ioc a ~ OS rf aio) SS) Ti ol a @ ~ = |e 
sectionofthisissue |] Sm (|e ae)? 5 2/255 i © Zz 
S| a| 8) o1e!/t| £\s/ 5) tl > O oa = 
SIRI EB PIS Se Flciti= & . ESLeia 
Ziel ClO Sle lia eo ole < ~i~1a 
Baldor Elec. Co. x x x x x |x 
x x x x x 
x x x x x 
x|x x x x 
xix x x x 
Barber-Colman Co. x x x 
x x 


“m 
un | wm 





| 


Bodine Elec. Co. 


(Frames interchangeable) 


Crocker-Wheeler 
Elec. Mfg. Co. 


Delco Appliance Div., x 


G. M. Sales Corp. x 


ad 


‘x 
Ww 


“ 
MMM oH 


== DOAN ~) 
Mw MM OM 
Mo OM OM 
He K ew 
a! 


MMM MMM 
NuwW) 


Ee] 
an 


~ 
| uM mM 





4H HK HK 
” 
AK Kw 
” 


4s 


~ 
HwKKwM HM | Kama | wm | Km mw | Vertical (See Note) 


|oMM MM 
4 eee 
| 4M MOM 


lous 





“ 
a 


"wy 
“ 
* 





Delco Products Div., 
G. M. Corp. 
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GLOW LAMPS 


Here is a family of lamps that are truly remarkable for 
their low operating cost. Only a few cents a month to 
use the largest size lamp. They have a normal life of 
3,000 hours. They have proven ideal as indicators, pilots 
and signal lights. They operate without lag...are ideal 
where rapid flashing is required. In fact, wherever ex- 
treme dependability is required Neon Glow Lamps will 
do a perfect job. 

You can get immediate delivery of these efficient neon- 
glow lamps from your lamp jobber or electrical whole- 
saler. He can fill your needs from stock. For complete 
information write to the General Electric Vapor Lamp 
Company, 887 Adams Street, Hoboken, New Jersey. 


GENERAL @ ELECTRIC 
VAPOR LAMP COMPANY 


JANUARY 1939 





1 Watt, 115 Volts | 
—G10 Bulb 





\ 
14 Watt, 115 Volts—T41 14 Watt, 115 Volts—G10 


Bulb. Supplied with Can- Bulb. Supplied in 1.0 
delabra Screw Base Only Watt for 220 Volts 





2 Watt, 115 Volts—S14 3 Watt Bulb $14. Finish 
Bulb. Finish—Clear, —Clear Sprayed Red or 
Sprayed Red or Yellow Yellow 
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Wool yarn for bearings 
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Speedway Mfg. Co. 


Kingston-Conley El. Co. 
Leland Electric Co. 


Holtzer-Cabot Elec. Co 
Kendrick & Davis Co. 
(Reversing switch built-in) 
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Haydon self-starting hysteresis shaded pole 
synchronous motors are built for commercial 
voltages and frequencies in diversified speeds 
from 3 R.P.S. to 1 R.P.H. They have oil-sealed gear 
trains, double bearing shafts, and enclosed coils. 
Haydon timing motors are compact, easily mounted 
for operation in all positions, and are available in 
same size units for different speeds. SPECIFY 
HAYDON FOR PERFORMANCE, and be sure! 


HAYDON MANUFACTURING CO., INC. 


FORESTVILLE, CONNECTICUT 


JANUARY 1939 


WHAT A TIMING 
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Refrigeration Service Means More 


Than Motor Repairs 






Quite a specialized approach has to be made when the motor repair 
shop tackles the power units of various types of refrigerators. Some 
shops give them a wide berth and leave the jobs to factory service. 
General Refrigeration Service takes the opposite view and goes out 
to get just that sort of business on the basis of knowing how to do it. 


HEN we closed the books for 1938, we had 

made nearly 40,000 service calls since Jan- 

uary 1—substantially more than last year’s 
total, and something of an achievement for a firm only 
six years young. General Refrigeration Service Co. 
was formed in 1932 by Martin Spector and Joseph 
Miller. Originally planned as a specialized service for 
the repair of refrigeration motors, it quickly became 
evident that motor trouble accounted for only 2 out of 
every 10 service calls. The great majority of trouble 
was to be found in other parts of the refrigeration 
system: in the compressor, the evaporator, the piping, 
the valves and at a score of other points. So if we 
were going to build up a _ refrigeration-motor-repair 
business, we would have to care for all service in a 
competent manner. Besides being motor specialists we 
must render complete auxiliary service. I mention this 
as an important caution to motor repair shop owners 
who want to get a share of the potentially profitable 
volume on refrigeration motor repairs. Unless a firm 
will employ experienced refrigeration specialists, it is 
far better to do the motor work only, on contract for 
refrigeration people. 


BY ARTHUR MARTIN 


SERVICE MANAGER 
GENERAL REFRIGERATION SERVICE CO. 





Suppose, for instance, you are called to repair a 
refrigeration motor. If you are competent to do any 
motor work, you will find no new problems in re- 
frigeration motors. You can do the work speedily and 
efficiently. You take the motor back to the customer, 
as good as—or maybe better than—new. But refrigera- 
tion motors cannot be repaired that way! In prac- 
tically every case of motor trouble, something in the 
refrigeration system has caused that trouble. Rebuild- 
ing a burnt-out motor will not eliminate the cause of 
the overheating, and the motor is sure to fail again 
and again until the cause is corrected. The motor re- 
pair cannot be profitable to the repairman nor satis- 
factory to the consumer until the entire refrigeration 
system has been properly checked. 

An example will make this point more clear. We 
recently serviced a brand-new commercial refrigerator. 
Its 1-hp. motor was burnt out after less than one 
month of use. We rebuilt the motor, and meanwhile 
checked the system. There was absolutely nothing 
wrong with any part of the unit. But we knew that 
motors don’t just burn out, so we kept nosing around. 
Finally we learned the reason: This was a water-cooled 
system, and the damage was caused when a plumber had 
shut off the water supply for several hours. As soon 
as we knew the cause, we installed an automatic pro- 
tector that would disconnect the motor if the water 
supply was again interrupted. Had we not found the 
basic reason, we might have had to rebuild the motor 
again for nothing. 

Our 22 service men are instructed to find the cause 
of any motor failure. In some instances, the motor 
may have been hooked up wrongly. In other cases, 
lubrication or cleaning of the motor may simply have 
heen neglected. But 9 out of 10 motor jobs mean 
trouble elsewhere that has to be rectified. 

\When a service call comes in, we ask the nature of 
the complaint. While these are literally unlimited, the 
five principal troubles are: gas leaks, oil leaks, noise, no 
refrigeration, and continuous running. Of course we 
endeavor to answer all calls promptly, but the “gas 
leak” call gets emergency rush service for there are 
the potentialities of more than curtailed operations. 

In such cases, the procedure is to find the leak—by 
ammonia test on sulfur dioxide systems, by flame test 
on freon or methyl chloride systems, by pressure test 
when the refrigerant is iso-butane. The leak may be 
in piping, valves, compressor heads or compression 
seals. These are usually repaired right on the job, but 
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MOTORS 1-01 


Two bulletins, one a pictorial presenta- 
tion and the other showing construction 
drawings of special designs of squirrel 
cage, wound rotor, direct current, hoist, 
brake and gear motors; ac. and dc. gen- 
erators and motor-generator sets. Star 
Electric Motor Co, 


DIE CAST PARTS 1-02 


Shows how producers of heavy duty 
equipment are utilizing zinc alloy die 
castings, noted for their light weight, 
ample strength, ability to give long serv- 
ice, freedom of design and low cost, in 
the manufacture of industrial products. 
New Jersey Zinc Co. 


ROLLER BEARINGS 1-03 


Design and dimensional data and applica- 
tions of needle type precision bearings 
suitable for general bearing service but 
especially adapted to sustained heavy or 
intermittent shock loads. Complete in- 
formation on cam follower roller bearings 
is also given, including standard sizes. 
McGill Manufacturing Co. 


NOISE ELIMINATORS 1-04 


Latest developments in radio noise elimi- 
nating equipment for plug-in or perma- 
nent connection. A chart lists 85 com- 
monly encountered sources of man-made 
static and recommends the correct filter 
unit to use in overcoming the radio in- 
terference from each. Tobe Deutsch- 
mann Corp. 


CONDENSERS 1-05 


Concise listing of an extensive line of 
condensers, including popular types of 
carbon and wire-wound resistors. Exact 
duplicate replacement condensers and 
motor-starting capacitor replacements are 
also given space. Aerovox Corporation. 


MOLDING PRESSES 1-06 


Characteristics of self-contained, toggle- 
type molding presses designed for high 
operating efficiency with capacity for in- 
creased output and lower maintenance 
and power costs. May be used to ad- 
vantage in both large and small molding 
plants. F. J. Stokes Machine Co. 


JANUARY 1939 






| NEW PRINTED MATTER CATALOGS 


Executives, product designers, engineers . . 
for product development . . 
listed here. 


FABRICATING AIDS 1-07 


Selection of soldering tools, voltage regu- 
lators, electric etchers and markers, wire 
strippers, commutator and slip ring re- 
surfacers, precision grinders, coil wind- 
ing equipment, fuse specialties, electric 
cleaning equipment, etc., for use where it 
is desirable to reduce maintenance and 
production costs. Ideal Commutator 
Dresser Co. 


OVER-RUN CLUTCH 1-08 


Operating information on an over-run- 
ning clutch which performs four distinct 
and important functions and provides 
modern automatic operation for mechan- 
ical equipment. Schematic drawings in- 
dicate a few general types of applications. 
Hilliard Corporation. 


CONTROL SWITCH 1-09 


Functions of a new instrument for the 
control of fans, heaters, ovens and re- 
frigerators which embodies two basic as- 
semblies, liquid filled sensitive element 
and the enclosed powerful switch mech- 
anism. Efficient, reliable, easily installed. 
Julien P. Friez & Sons. 


FASTENING DEVICES 1-10 


Illustrates and describes a wide variety 
of self-tapping screws and explains how 
and where they are being used to reduce 
costs, improve design and make stronger 
assemblies. Complete details are also 


Editor 


. all those responsible 
. may promptly secure any of the items 
Simply check those desired and mail the card. 


given about other types of screws and 
specialties developed to meet a diversity 
of fastening requirements in the metal 
working industries. Parker-Kalon Corp. 


REEL UNITS 1-11 


Selection of automatic take-up reels, 
which supply current to movable electri- 
cal machines and automatically wind and 
pay out rubber covered electrical wires 
and cables. A guide for the designer for 
ready determination of the proper type 
unit for incorporation within his product. 
Appleton Electric Co. 


STEEL SERVICE 1-12 


Handy booklet containing an explanation 
of the change in steel classifications and 
extras, general data tables of interest to 
steel users and a condensed summary of 
products available for immediate ship- 
ment from stock. Joseph T. Ryerson & 
Son, Inc. 


MERCURY SWITCHES 1-13 


General operating characteristics, dimen- 
sional and application data on standard 
mercury switches. Notes regarding cali- 
bration, elements of multiple and combi- 
nation circuits, and leads and terminals 
are included. Durakool, Incorporated. 


PROTECTIVE COATINGS 1-14 


Why these lacquers, which are adaptable 
for use in all types of decorative plating, 


No cost of obligation. Use this postpaid card. Requests 
by qualified readers will be promptly handled. 
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are economical and practical to use and 
will provide a coating that will withstand 
severe tests to which plating racks or 
masked parts may be subjected. Michi- 
gan Chrome Co. 


MAGNETIC CLUTCHES 1-15 


Design features and diagrammatic draw- 


ings showing the details of construction _ 


of single disc and multiple disc magnetic 
clutches, clutch and brake combinations, 
duplex type magnetic clutches, spring 
closed clutches and positive magnetic 
clutch. Stearns Magnetic Mfg. Co. 


WELDING RODS 1-16 


Detailed information on the welding prop- 
erties, melting points and individual char- 
acteristics of each type of welding rod 
suitable for electric bronze-welding pur- 
poses; also suggestions on the procedure 
to be followed with the oxy-acetylene 
torch, carbon arc, metallic arc, and car- 
bon arc torch. American Brass Co. 


ADJUSTABLE SHEAVE 1-17 


Sectional views of the 2-3-4 adjustable 
single groove combination sheave show 
how the outer sheave plate can be re- 
versed for greater speed range without 
removing the sheave from its shaft. Allis- 
Chalmers Mfg. Co. 


INSTRUMENTS 1-18 


Uses, description, features and specifica- 
tions of a complete line of instruments 
and devices including industrial devices, 
resistors, capacitors, inductors, oscilla- 
tors, amplifiers, meters, audio frequency 
transformers, frequency-measuring instru- 
ments, waveform-measuring instruments, 
etc. General Radio Co. 


LOCALIZED LIGHTING ° 1-19 


Selection of localized lighting units to 
supplement general illumination where 
higher intensity lighting is necessary for 
efficiency and accuracy in production, as- 
sembly and inspection operations. Speci- 
fication details for the various sizes and 
styles of flexible arm and canopy models. 
Fostoria Pressed Steel Corp. 


@ No cost or obligation. 
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GLASS-INSULATED WIRE 1-20 


Advantages of using heat resistant fibre 
glass insulation with its higher operating 
temperature limits in magnet wire and 
power cable. Design engineers will find 
helpful information in the engineering 
data. Kennecott Wire and Cable Co. 


DRIVE ELEMENTS 1-21 


Engineering data on grooved, variable 
pitch, step cone, round belt and crown 
face pulleys. Diamond bored, balanced 


and designed to fit the belt. Congress 
Tool and Die Co. 
LIMIT CONTROLS 1-22 


Types of warm air limit controls, sur- 
face and immersion hot water limit con- 
trols, fan and blower controls, blower and 
limit controls and pressure limit controls. 
Julien P. Friez & Sons. 


NICKEL CAST IRON 1-23 


Aids the engineer or designer in the selec- 
tion of engineering specifications for grey 
cast iron to secure a suitable combination 
of physical properties in a casting. Spe- 
cial reference is given to sections of vari- 
ous dimensions and tensile strengths. In- 
ternational Nickel Co., Inc. 


INSULATING PAPER 1-24 


Forming qualities, properties and typical 
uses of improved thin insulation for elec- 


trical and mechanical uses. Spaulding 
Fibre Co., Inc. 
CONVERTERS 1-25 


Selection of converters to operate radios, 
amplifiers, public address systems, phono- 
graphs, fractional hp. motors and small 
a.c. devices; also types of heavy duty and 
polarity changer vibrators available. Elec- 
tronic Laboratories, Inc. 


LOUDSPEAKERS 1-26 


Variety of sizes, types and models of an 
extensive line of electrodynamic loud- 
speakers and reproducing equipment. 


Use this postpaid card 


FIRST CLASS 
Permit No. 45 


(Sec. 510, P.L.&R.) 
New York, N. Y. 








Arrangement and classification of items 
enables the service engineer to easily 
select the unit best suited to his particu- 
lar purpose. Jensen Radio Mfg. Co. 


MOTORS 1-27 


Schedule of sizes and prices of popular 
types of motors in % to 15 hp. sizes 
which incorporate new developments in 
design and materials, thus offering a bet- 
ter unit at the lowest possible cost. 
Brown-Brockmeyer Co. 


COPPER ALLOYS 1-28 


Brief summary of the important proper- 
ties, industrial applications, methods of 
fabrication and forms in which each is 
commercially supplied of 30 representa- 
tive coppers and copper base alloys. Re- 
vere Copper and Brass, Inc. 


SNAP-RINGS 1-29 


In this second bulletin of a series on the 
use of snap-rings in ball bearing applica- 
tions, detailed information is given on 
snap-rings themselves, their design and 
free dimensions and use in place of lock 
nuts. Marlin-Rockwell Corp. 


TRANSMISSIONS 1-30 


How silent chains are constructed to meet 
the demand for efficient, economical, high 
speed power transmission drives, thus 
keeping in step with industry’s rate of 
production. Ramsey Chain Co., Inc. 


COUNTERS 1-31 


Electrically operated and mechanical 
counters for every purpose. Incorporated 
within the product design, these devices 
eliminate auxiliary hand type counters 
and offer a complete check upon numer- 


ous production and output factors. 
Veeder-Root, Inc. 
DC. MOTORS 1-32 


Direct current ball bearing motors for 
heavy duty service in machines and ma- 
chine tools feature welded construction 
and ready accessibility. A description of 
various semi-enclosed, drip-proof, verti- 
cal, water-tight and open models. Electro 
Dynamic Co. 


METALS AND ALLOYS 1-33 


Contact metals and contacts, inlay and 
overlay bi-metals and resistance welding 
alloys. Many metals for many needs as 
offered by one of the larger factors in 
this branch of metallurgical elements. 
P. R. Mallory & Co., Inc. 


TIME CONTROLS 1-34 


Line of time switches built to give re- 
liable performance wherever it is neces- 
sary to close and open an electric circuit 
automatically. Flashers of all types and 
arrangements of circuits for producing 
varied effects are also included. Auto- 
matic Electric Mfg. Co. 
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In making Chromel heating-element wire, we do not bring out “new yearly models.” Instead, we keep ham- 
mering away at making Chromel better, all the time. So, whatever your interest in electric heat and heating 
devices, you may have full confidence in Chromel which has steadily been improved over a stretch of 30 years. 


HOSKINS MANUFACTURING COMPANY «+ DETROIT « MICHIGAN 
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OTHING fancy—just needed Facili- 
ties. Gages and meters play an im- 
portant part in satisfactory refrigeration 
service. Note test set up of repaired unit. 


when the leak is in the com- 
pression seal of a direct-drive 
unit, it is necessary to remove the 
unit and do the repair in our 
shop. Many domestic refrigerator 
leaks are caused by ice-pick holes 
in the coil of the cube compart- 
ment. These, too, can be repaired 
only in the shop. 

The servicemen’s cars contain 
5-pound drums of the common 
refrigerant gases, to renew sup- 
plies after the leak is repaired. 
Such additions must be carefully 
checked by gages so that the nor- 
mal head pressure as_ specified 
by the manufacturer is restored. 

Oil leaks, of course, are sim- 
ple routine. The complaint of 
noise is probably the most trou- 
blesome—although it is not un- 
common to find the noise is caused 
only by the rattling of a stack of dishes which the 
housewife has placed on top of the refrigerator. We 
do not believe it is possible to eliminate refrigerator 
vibration to the extent that a cabinet top may be used 
as a dish shelf, and this is always pointed out to the 
woman of the house. 

Some noises are purely mechanical. The unit may 
have slipped off its rubber mountings, or a section of 
the piping may have become loose. We get our share 
of motor noises—a de. brush noise that may call for 
new brushes or sanding the commutator; a bearing 
noise that necessitates replacement of the bearing ; end 
play on the shaft. Lack of oil in the compressor is 
another noise-cause—and here again the service man 
must ask himself, Why? What happened to the oil? 
Perhaps the compressor has been throwing off oil after 
sustained operation. In some types of refrigeration 
equipment it is not unusual to find the oil supply up 
in the evaporator, and it is only commonsense that the 
oil must be brought down again. Sometimes it can be 
brought down by putting hot water in the ice cube 


trays. The complaint of “continuous running” is not 


a motor trouble. This usually gets back to the com- 
pressor, the valves, or perhaps the evaporator float or 
expansion valve is sticking. The “no refrigeration” 


call is the real heartbreak. More times than I care to 
think about, the service man arrives on the job to find 
that the plug is simply out of the receptacle. The 
housewife is probably just as embarassed! 

Here is where a thorough check must be made. First, 
the plug. Then the receptacle: a loose contact in the 
wall outlet may be the entire cause. Next, check the 
controls and wires. Now, is the motor okay? Will 
it turn the compressor? Is the compressor stiff, or 
won't it turn over at all? Lack of oil might cause 
that, or maybe moisture. 





Even small traces of interior moisture are detri- 
mental to most refrigeration systems. Sometimes these 
can be eliminated by putting a dehydrator into the line 
for a couple of days; any great amount of moisture 
requires removing the unit and baking it in the shop. 
If moisture is the trouble, of course there must be a 
leak to be repaired. On the other hand, in case of a 
leak, moisture should be checked for as a part of the 
normal servicing routine. 

Sticky expansion valves, gummed or dirty, create a 
lot of trouble. The “short cut” refrigerator man takes 
one look at the expansion valve, says “Ah!” in an 
impressive tone and proceeds to adjust it so that the 
system will operate. We continually instruct our men 
that an adjustment of the expansion valve is a surety 
of a call-back. The only proper thing to do is to take 
it apart, clean or replace, and set it so that there is a 
slight frost back on the suction valve. 

We have found no substitute for the use of gages on 
every service call: the pressure gage tells the head 
pressure, indicates even small or hidden leaks; the 
compound gage verifies if starting and cut-off pressures 
are correct. And there we are, back at the compressor. 

Motor troubles—brushes, brush holders, capacitors 
and so on—are easy to recognize. If the repair can 
be done on the job, that is of course the simplest way. 
Our men carry an assortment of tools and parts in their 
cars that will take care of about 50 per cent of all jobs— 
to handle the other 50 per cent, they’d need 5-ton 
trucks. So they phone in for needed parts, and either 
the original man or another finishes the work. Stand- 
ing instructions are that if there is any doubt as to the 
efficiency of an on-the-job repair, the motor must be 
brought to the shop. 

One fairly common cause of motor breakdown, par- 
ticularly on commercial jobs, is that the motor is really 
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NEW INSTRUMENT MEASURES MUSICAL FREQUENCY 


This new device, the Conn Chromatic Stroboscope, 
accurately measures the frequency of a tone and indi- 
cates its deviation from standard. It is used for tun- 
ing pianos, organs, and other musical instruments. 











Bodine flanged type 
motor similar to the one 
used in the new Conn 
Chromatic Stroboscope. 
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BODINE 


ee 


MOTORS 


ENGINEERED FOR YOUR PRODUCT 


Measuring 
the pitch of a 
clarinet with the 
Conn Chromatic 
Stroboscope, driv- — 
en by a Bodine ; 
motor. 


For its new portable Chromatic Stroboscope, C. G. 
Conn, Ltd., needed a motor that was small, light in 
weight, quiet and free from vibration, and absolutely 
constant in speed. This motor had to handle sizeable 
loads and had to have a flanged end shield. 


C.G. CONN, LTD., FOUND THESE QUALITIES 
IN A BODINE SYNCHRONOUS MOTOR 


The Bodine 1/150 hp capacitor start-and-run syn- 
chronous motor fulfilled all these requirements. 
Furthermore, Bodine provided special mounting of the 
condenser, oil cups, and other parts. As a result, this 
Bodine motor was selected as standard equipment. 


The Bodine line includes motors of al] types, from 
1/2000 to 1/6 hp. These motors are reliable, smooth- 
running, quiet, and long lived. Bodine has special- 
ized in adapting these standard mo- 
tors to individual requirements. Let 
Bodine solve your motor problems. 


WRITE FOR BULLETIN! 
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Bodine Electric Company : 
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Please send bulletin describing Bodine motors. | 
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overloaded by a large motor pulley giving high com- 
pressor speed. This often happens when a previous 
serviceman has taken the easy method of stepping up 
the speed rather than making sure of ample compressor 
displacement. We have no hesitation about slowing 
down the speed with a smaller motor pulley, substituting 
methyl or freon for sulfur dioxide if necessary so that 
less compressor speed will be needed. The trouble-free 
life of a slow-speed refrigerating unit is considerably 
longer than that of a high-speed installation. 


N OUR motor repair shop—we handle about 200 

motors a week there—are four experienced motor 
men. We have not found it practical to use so-called 
mass production methods, because of the many variant 
types of motors that come in and the urgency of every 
job. Each of the motor men has his specialties: one 
works on reciprocating motors, another on direct drives, 
and so on. Each man picks up one motor at a time, 
checks it thoroughly and works through on it to com- 
pletion. If rewinding is to be done, he passes the motor 
to one of two men who devote their time principally 
to this work. 

As long as the motor is in the shop, it gets a thor- 
ough overhaul. Bearings, brushes, brush holders, neck- 
laces, commutators—all parts are checked, not only 
those which are apparently in poor condition. After 
completion of the repair, we apply wattmeter and volt- 
meter tests, finally test under double the rated load for 
one full hour before releasing the motor. 

Our method of load testing is to supply the moior 
with double its rated input, connecting it by pulley to a 
compressor hooked up with an open diffuser coil. (We 
test rebuilt expansion valves on this, too.) Since the 
shop temperature is usually between 70 and 90 deg. F., 
there is no possibility of cycling, and the motor gets a 
thorough workout. 

In order to speed up service to customers, we have no 
compunctions about interchanging motors; and we re- 
drill bases to fit as necessary. We feel that the custo- 
mer is interested in quick restoration of efficient service 
and has little concern about the identity of the motor 

Richard D. Archer, our shop foreman, has worked out 
a process for rebuilding the sealed-in units of domestic 
refrigerators—something that I understand few shops 
attempt. It is, he says, really nothing remarkable once 
vou get the knack. The sealed unit is carefully cut open 
around the bottom, after first having been discharged 
of its refrigerant gas. 

Trouble is most frequently in the windings, their in- 
sulation deteriorated by the gaseous atmosphere in which 


the motor operates. These are all small motors—from 
My to ¥g h.p. Rewinding must be done with double 
silk or double cotton covered wire—enameled wire can- 
not be used—and the completed windings must have all 
“hairs” or fuzz burned off so that these particles will 
not come off during operation and clog the sealed 
system. All other leads and wires within the sealed 
unit must be of similar construction. Rubber insula- 
tions may not be used. 

\fter all repairs are cared for, the unit is reassembled 
and electrically welded together—so neatly that the cut 
hardly shows. Piping is silver soldered or brazed. But 
even the most careful handling of the parts will leave 


some traces of moisture which must be completely elim- 
inated ; so the re-sealed units are baked for 48 hours at 
100 deg. C., hooked up during the entire baking process 
to a pump which maintains 28 in. of vacuum. With the 
unit thus thoroughly dehydrated, naturally no air is 
permitted to enter after baking. 

The rebuilt sealed unit is then ready for an operating 
test. For some reason that we have been unable to 
determine, every sealed unit after baking and charging 
with refrigerant has a leakage to ground of as high as 
8O volts on a 110-volt line test. Depending on the meas- 
ured leakage, the unit is operated at reduced voltage 
with further tests at approximate 3-hour intervals. 
Each succeeding test at 110 volts indicates less leakage 
to ground, so the operating voltage is stepped up until 
full normal current is supplied. This takes from 24 to 
48 hours, after which the sealed unit is operated for 
several additional hours. During all this time the coils 
have been wrapped in burlap so that too severe condi- 
tions may not be encountered. After final tests, the 
unit is ready to go into service. 

All jobs for individual consumers—especially those 
with whom we have not done business before — are 
strictly cash on completion. The serviceman makes the 
charge and collects—standard list prices for all mate- 
rials plus a time charge proportionate to $1.50 per hour. 
A great portion of our work is done on contract for 
clubs, restaurants, hotels, stores and apartment house 
managements. Two salesmen continually solicit such 
contracts, which are written at a flat price per box per 
year after preliminary inspection. The salestalk is the 
“insurance” value of the contract rate, and the quick 
service we are able to render. This service, by the 
way, is a 24-hour, 365-day proposition. Two men are 
always on duty—nights, Sundays, holidays—to receive 
emergency phone calls and hop out to the job. 

The contract rate depends on age, condition and make 
of the refrigerators to be serviced. Domestic refrigera- 
tors are charged at from $2 to $10 a year, commercial 
jobs are higher. The flat rate includes all mechanical 
adjustments whatsoever—no extra charge for any re- 
placements or even motor rebuilding !—but does not 
cover physical repairs such as broken latches or scars 
on the finish. Frankly, there is no profit in contract 
business, and all that we can expect is that the contract 
income (payable quarterly in advance) will cover ac- 
tual operating expenses and enable us to keep enough 
men busy so that there will be one man close by to any 
extra call we get. 

The individual job calls come in right along, frem 
people who have been solicited by our salesmen but 
have not signed contracts, as a result of our advertising 
in the classified telephone directory, and as responses 
to the posteards of which we mail out several thousand 
a month to new names from the phone book. 

There is, perhaps, one outstanding thing that we have 
learned in our six years of refrigeration service. That 
is, this is a “trouble” business. We never know what's 
going to happen next, what new problem will come up. 
No matter how carefully we try to work, we cannot 
totally eliminate call-backs. And we can’t do anything 
about the users of old, inefficient boxes who insist upon 
having them repaired—and then blame us when the 1929 


model doesn’t deliver the performance of a deluxe 1938. 
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would be so 
much easier for 
him to delegate 
the responsibil- 
ity for the elec- 
trical end of his 
machines to one 
manufacturer. 
e Such a delega- 
tion 
free him for big- 


would 


ger things. He 
would have 
time for far 
moreimportant 


design or production problems. e You, too, can 
obtain from General Electric the motors, control, 
instruments, cable, heating or wiring devices, and 


GENERAL 


ELLY’S days are cluttered 
with electrical details. His 
head swims as he wastes time in 
trying to co-ordinate many 
makes of electric equipment. It 



































NE S 
Relying on General Electric would not only save Kelly’s 
time but also assure his obtaining electric equipment with 
matched electrical characteristics—equipment designed 
to operate as a unit. 


Moreover, no matter where Kelly’s machines might go, 
his customers would find a G-E service shop nearby for 
all types of electric equipment. 














many other electric products need- 
ed for your machines. Our engi- 
neers, moreover, will assume the 
undivided responsibility for co- 
ordinating all these devices. e We 
don’t claim, of course, that turn- 
ing to General Electric will auto- 
matically solve every single 
electrical problem in connection 
with your machines. We do believe, 
however, that our engineers can 
relieve you of many details in 
co-ordinating equipment. They've 


alleviated many design-problem headaches. Just 
phone them at our nearest sales office. General 
Electric Company, Schenectady, N. Y. 
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You Weed jot 


No matter what type of low-speed drive you may 
need for your conveyors, mixers, agitators, pumps, OF other 
low-speed machines, 4 gear-motor is the correct solution. 


G-E gear-motors are available in ratings from 1/8 to 75 hp, 
with output-shaft speeds from 6 to 600 rpm, in polyphase, 
single-phase, OF direct-current types—a type to fill every 
requirement. 





The coupon to the right will bring you two booklets that 
will describe and explain G-E gear-motors and their 
applications. General Electric, Schenectady, N. Y. 
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New, compact, Size 1 magnetic motor 
starter for machines, CR7006-D51 


F you are interested in saving time for the electrician who 
wires your machine-——if you want users to prefer your 
machine to others because its control is easy to inspect and 
maintain —if you want your motors to be protected against 
overload by an isothermic relay —this new motor starter was 
built for you. 


Only 6 inches high by 5 inches wide, it’s 
easy to build in. Yet it conforms to all 
the standards set by the Underwriters’ 


Laboratories and satisfies the rigorous 


requirements of G-E design engineers. 


Why not write today for the new bulletin 
describing the CR7006-D51 starter? Or 
call the G-E office nearest you and ask 


to see one of these new starters. 





gave WIRING TIME 
-type terminals, 
Neen tightened Men, dhe 
esome plier work 


ll 
: ee meme 


- 
gyweLirY MAINTENANCE | 


General Electric, Dept. 6-A 201 
Schenectady, N. Y. 


Please send me your pictorial Bulletin GEA- 
2964 showing the new -D51 starter and describ- 
ing its many features. 

NAME 
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G-E SERIES-MOTOR PARTS FOR 
DEVICES LIKE THESE 


Drills 
Floor polishers 

Food mixers 

Hair clippers 

Hedge trimmers 

Horns 

Jointers 

Mortisers . 
Motion-picture projectors 
Portable tools 

Paint chippers 

Sanders 

Screw drivers 

Sirens 

Shavers 

Tool-post grinders 
Vacuum cleaners 

Valve grinders 
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DECREASE SIZE AND WEIGHT WITH G-E PARTS 


The use of series-motor parts minimizes both size and weight of a unit because the housing 
and end shields are part of the complete device. Moreover, large outputs are obtained from 
physically small motors. Why not get G-E series-motor parts for your devices? These care- 
fully built and carefully tested parts are available in the following types: 


NORMAL-SERVICE PARTS 


For high-speed applications where duty is intermittent, where constant speed is not required, 
and where the load is fairly constant; for example, domestic mixers, vacuum cleaners, and 
similar devices that limit light-load speed and do not operate without load. 


HEAVY-DUTY PARTS 


For tools, such as drills and saws, where speeds are high and overloads may be severe for 
short periods. They are built for unusual service conditions—windings are moisture-resistant 
and firmly bonded to withstand high speeds. 


COMPENSATED PARTS 


For devices requiring better speed regulation, greater starting torque, and greater output 


than can be obtained with heavy-duty parts. They differ from the latter in the construction 
of the field. 


G-E engineers will be glad to help you select the correct parts for your application and in 
designing your device so that adequate ventilation is obtained for the motor. For information, 
call the nearest G-E sales office or address General Electric, Schenectady, N. Y. 
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MACHINE TOOL CONTROLS 


(Continued from p. 42) 


the higher speed after a short time interval. Depres- 
sion of the low-speed button places the motor in low- 
speed operation at which speed it continues until the 
stop button, or a higher speed button is depressed. 

Direct-current magnetic speed controllers are em- 
ployed for starting and stopping machine-tool motors 
by push-button actuation. A separate field rheostat 
is used for adjustment of the motor fields to whatever 
operating speed is desired. Interconnection provides 
that, regardless of the setting of the field rheostat, the 
motor will always start under full field strength. These 
controllers are used for such applications as milling 
machines, lathes, etc., where starting and stopping are 
frequent but changes in speed are relatively infrequent. 
They may be supplied for magnetic reversing and 
dynamic braking. 


WO types of planer control, namely, the constant- 

voltage and the variable-voltage have been described 
in connection with the motors which are employed in 
connection with each system. The control for either 
of these systems makes use of a control panel, pro- 
vided with an enclosing case, upon which are mounted 
the different devices by which the planer motor is mag- 


EVERSING switch, 
A—with forward 
and reverse contactors 
mounted side by side. 
B—Combination start- 
ing switch and circuit 
breaker. C—Auto- 
matic across -the- line 
control for non-revers- 
ing service with three- 
position selector in 
addition to push 
button control. 


netically subjected to voltage variations to produce the 
reversal, speed adjustment and torque conditions as 
they should obtain during the different steps through- 
out the sequence of each forward and return stroke. 

In detail, the construction of individual panels will 
differ with the various makes of controllers so that 
an itemization of each would not be of particular value 
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FLAMENOL 
IS TOUGH 


RY flexing this Flamenol wire back 

and forth as fast as your hands can 
go—and until they are tired. But you won’t 
see any effect. Flamenol is tough. 


... YET FLEXIBLE 


You can also 
see how flex- 
ible it is and 
thus how eas- 
ily it can be 
run around 
all sorts of 
corners. 


..» TEST IT YOURSELF 
The best way to appreciate the good 
features of G-E Flamenol wire is to see 
and handle some samples. We’d like to 
send you a set—1in several colors. You can 
then test them any way you want: for 
flexibility and toughness; for dielectric 
strength; for resistance to oils, acids, and 
water; and lastly, for resistance to flame. 


For a set of these Flamenol samples, just 
write on your stationery to the near- 
est G-E sales office, 
or General Electric 
Company, Dept. 
6-201, Schenectady. 


New developments, such as 
Flamenol, are fast changing 
ideas as to the type of insulated 
cable that is best adapted for 
a particular product. See a G-E 
cable specialist to make sure 
of always getting the right 
type—and the most for your 
cable dollar. 
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Write for Aiiiatins 
literature concerning 
the complete Star 
Electric line of 
motors. It will be 
sent promptly on re- 
quest; no obligation. 





J Rees, abt 


QUALITY 
MOTORS 


i ~ every type of job! 


A.C. and D.C. motors to 250 H.P... hoist, crane and 
elevator motors . . . motors for marine service . 
extractor and washer motors . . . motors for fans and 
blowers . . . gear motors . . . pump and compressor 
motors . . . standard and special designs. 


% Gearmotor with Integral Brake. Gear- 
motors to 75 H.P.—Brakes to 15 HP. 





% Squirrel Cage—Type “FN” Enclosed 
Fan—cooled Polyphase Ratings 1 to 75 
Horsepower. 


Star motors have been built in many 
styles and ratings. Our twenty-five 
years experience has made us a ver- 
itable storehouse of information for 
all kinds of motors for all kinds of 
service. For your particular need a 
Star motor can be furnished. 


STAR ELECTRIC MOTOR CO. 


SO ae Chicago 
Boston Cincinnati 


Buffalo Paar, 


Bloomfield. New Jerse) 


Detroit New Orleans Pittsburgh 
al LmelGL New York St. Louis 
lilt Philadelphia MP Orel) 





in the present consideration. All such panels are, how- 
ever, equipped with separate field regulators for the 
independent adjustment of the motor speed for the 
forward and return strokes. On single-voltage panels 
there is automatic equipment for cutting in, or out, 
of the series field winding or, in the case of double- 
commutator motors, for connecting the commutators 
in series or parallel as the speed and torque conditions 
require. In connection with the variable-voltage sys- 
tem the panel is also provided with equipment for con- 
trol of the motor-generator by which the variable volt- 
age is provided for operation of the main motor and 
independent excitation for each of the units involved. 

Whether of single- or variable-voltage type, the 
operation of the control is actuated wholly by a push- 
button station, or stations, which may be mounted at 
any convenient point on the planer, or in the form of 

pendent which is hung at the most convenient loca- 
tion for manipulation by the operator. Such a push- 
button station is provided with buttons for “inching,” 
or limited movement, in setting up the work, one but- 
ton being intended for inching forward and the other 
for inching in reverse. Depression of either of these 
buttons produces slow movement of the planer in the 
desired direction as long as the button is depressed. 
Inching is employed in setting up the work and in ad- 
justing the stroke. The work having been set up, the 
field regulators adjusted for desired speed of forward 
and return strokes, automatic operation is then effected 
by momentary depression of the run button, such oper- 
ation then being continuous until discontinued by press- 
ing the stop button. This stop button is frequently in 
the form of a pendent below the other buttons of the 
station so that it may be grasped by the operator without 
possibility of confusion with the other buttons. 

Electric Braking. On high-speed spindles, index- 
ing devices or machine parts that must be locked in a 
stationary position, electrically controlled braking is 
widely employed. On direct-current motors, dynamic 
braking is most generally used because of its relatively 
low cost, magnetic brakes being used only where the 
motor must be locked in position. Magnetic brakes, 
as applied to direct-current motors, may be provided 
with either shunt or series coils but for machine-tool 
service they are usually of the shunt-wound type, the 
series-wound brakes being better suited for use on 
hoist and crane motors. 

Alternating-current motors may be braked either 
by plugging or by the use of solenoid brakes. Plugging 
is used on many applications and has the advantage that 
low-speed inching can be obtained through a special 
control connection by the employment of a special type 
of plugging relay. With this connection the motor is 
started by depressing the inch button. This causes the 
motor to start and when it reaches the speed for which 
the plugging relay is set the relay closes. Its closing 
operates a magnetic relay which shuts down the motor. 
The motor speed then decreases until the plugging re- 
lay opens, at which time it is again energized and the 
cycle is repeated. This arrangement gives the motor 
an average operating speed of about 50 rpm. This type 
of plugging equipment is used in connection with lathes 
and other machine tools where a low inching speed is 
desired when shifting gears. 

Reversing. Although many designs of machine tools 
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(Above) Unusual new Steam- 
point Iron with handsome heat- 
¥ resistant handle of Bakelite 

Molded. H. Jamison, molder. 
z (Right) Modern household hair- 


e dryer with two-piece housing 

. completely formed of decora- 
tive Bakelite Molded. 
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Ss 

S 
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2 Selling 


appliance. 


versatile Bakelite materials and their uses. 


Chicago: 43 East Ohio Street 


(Above) Popular-priced 
Bausch and Lomb Film 





Viewer formed in 2 pieces 
with Bakelite Molded in 


attractive black, brown or 


BAK| 


green color. Molder: Au- 


burn Button Works. 
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VISIT THE BAKELITE EXHIBIT, HALL OF INDUSTRIAL SCIENCE, NEW YORK WORLD’S FAIR 


Bakelite Materials 


HETHER YOU ARE introducing a new electrical 
W device, or modernizing an established product 
—you can increase its salability in most instances, 
by styling it with Bakelite materials. Take the three 
different electrical devices pictured, for example: 


1 A new Film Viewer by Bausch and Lomb gains 
attractiveness and durability from the use of 
Bakelite Molded to produce its unusual design. 

2 In the Steampoint Electric Iron, Bakelite Molded 
furnishes the permanently lustrous, one-piece 
handle that withstands heat and perspiration. 

3 And in the Electric Hairdryer, a complete hous- 
ing of colorful Bakelite Molded adds insulation 
protection and new, lasting eye-appeal to a staple 


No matter what type of electrical device you manu- 
facture, you cannot afford to overlook the many 
important possibilities for product-improvement 
offered by Bakelite Plastics Headquarters. Write 
for portfolio 25 of illustrated booklets describing 


BAKELITE CORPORATION, 247 Park Avenue, New York 


BAKELITE CORPORATION OF CANADA, LTD., 163 Dufferin Street, Toronto 


West Coast: Electrical Spec ialty Co., Ine., San Francisco, Los Angeies and Seattle 
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SY omething NEW in 


RHEOS 


Real simplicity, rigid- 
ity and dependability 
in less space in this 
new tandem type. 


ALL-METAL 


(Aluminum) 


CONSTRUCTION 


GREATER SAFETY FACTOR 

Lower temperature rise in less space. Ample 
protection against overloads. Real depend- 
ability. greater safety factor, honest economy. 


FASTER HEAT DISSIPATION 

Ratings based on 140° C. hottest spot tem- 
perature rise at full rotation. Full wattage 
across as little as 1/4 of winding causes only 


160° C. rise. 


7 NO BREAKAGE...NO CRACKING 
F Aluminum construction also avoids danger 
of breakage or damage by heat and pre- 
> vents corrosion. Mechanical features include 
heavy stop pin cast in case; windings on in- 
sulated aluminum core; two springs. one for 
current, one for pressure provided for pos- 
itive contact mechanically and electrically. 


NEW TANDEM TYPE 

Made in full range of 25-watt sizes including 
unique new dual or tandem types shown 
above. 50-watt units now in production. 


Back view of indi- 
vidual 25-watt unit. 
Special alloy con- 
tactor is flush with 
case—protected from 
mechanical damage. 


WRITE for full details on this revolutionary 
new IRC development. Ask for Catalog VI. 


INTERNATIONAL RESISTANCE COMPANY 


405 North Broad Street, Philadelphia. Pa. 


require control which will actuate the motor in but 
one direction, others must provide for running the 
motor in either the forward or reverse direction as may 
be desired. The types of controls above dealt with 
have been treated as single-operation devices while 
forward and reverse rotation is generally obtained by 
modifications of the various varieties of controls to 
accommodate them to bidirectional operation. 

When across-the-line magnetic switches are employed 
for reversing service a combination of two switches on 
a single panel is used. These switches may be mounted 
back to back or side by side, one of them connecting 
the motor to the line for forward rotation and the other 
for reverse. They are actuated respectively by the 
forward and reverse buttons of the push-button station 
while a single stop button is used for stopping the motor 
regardless of the direction in which it may be running. 

Compensators, either manual or magnetic, are gen- 
erally provided with a reversing switch which changes 
the main leads to the compensator so that normal 
operation of the compensator will produce either for- 
ward or reverse rotation of the motor to correspond 
with the position in which the reversing switch is 
placed and avoid possible confusion. 


Overload Protection. The use of overload protec- 
tion is an essential to all machine-tool control since a 
variation in the hardness or toughness of the stock 
upon which the tool is operating may at times subject 
the motor, or the tool itself, to unexpected overloads 
considerably beyond the maximum for which they were 
designed. For this reason practically all types of 
machine-tool controls are provided with overload de- 
vices which are of the inverse time character so that 
short overloads may be carried without stopping the 
motor while dangerously heavy overloads, or those 
sufficiently prolonged to damage the motor, will cause 
a shutdown before damage can occur. The most gen- 
erally used type of overload devices are those of the 
thermal type in which the deflection of a bimetallic 
strip, or the melting of a film of solder, causes the 
device to operate to shut down the motor before its 
windings reach a temperature which would be injurious. 

Mechanical adaptation of the control is a matter of 
particular importance in connection with machine tools 
in view of the fact that with so many tools the opera- 
tion must be directly under the immediate control of 
the workman. 

Where magnetic control is employed the push-button 
station, or stations, are located at the most accessible 
points for operation and the control apparatus itself 
is mounted at some convenient point near the machine 
or, in some cases, directly upon it. With those ma- 
chines in which the control panel is not of excessive 
size the modern trend of built-in construction is largely 
followed. By placing the control panel within the 
frame of the machine the tool is rendered entirely 
self-contained and all connections between the control 
and the push-buttons on the exterior of the tool may 
be permanently made at the factory so that correct 
connections are assured and the tool is in readiness 
for operation as soon as main-line connections are made. 

In mounting any form of control within or upon the 
machine itself, certain precautionary points must be 
observed. When the control is mounted upon the 
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VULCANIZED FIBRE e PHENOL FIBRE 
TAYLOR INSULATION e SILENT GEARS 


Fabrication Service 


Save machine hours, labor, rejects, assembly 
time, freight. Let Taylor fabricate your insulat- 
ing parts ‘‘at the mill’’ to your specifications. 


With experience second to none in the pro- 
duction and machining of vulcanized and 
phenol fibre—with the world’s most modern 
mill of its kind, where every stage of produc- 
tion is laboratory-controlled—Taylor can 
assure uniformity of quality and accuracy of 
fabrication that facilitate assembly, reduce 
waste, provide dependable physical and 
electrical qualities. 


Ask about Taylor ‘Planned Service’’ geared 
to your requirements—whether large or small 
—insuring an unfailing source of supply and 
prompt deliveries. 


TAYLOR FIBRE COMPANY 
NORRISTOWN, PA. 
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LOW COST 
for 


FRACTIONAL 
H. P. MOTORS 
against 
BURN-OUTS 


LOCKED 
ROTOR 


SHORT 
CIRCUITS 


HEINEMANN 
| *Fe-Cirk-it”” 


FULLY ELECTRO-MAGNETIC 
AUXILIARY BREAKER 





© Any rating or fractional rating between 250 milliamperes 
and 35 amperes on 110 and 220-V. AC. Also in low rat- 
ings for DC. 

© Magnetic trip with time delay gives delayed trip on harmless 
overloads and instantaneous trip on short circuits. 

© Breaker opens ahead of circuit protective device on short 
circuits. 

© Listed as standard by Underwriter’s Laboratories as auxil- 
iary breaker. 

* 


Low in cost and smallest magnetic breaker on the market. 


Available also in compact, 16 gauge steel cabinet, aluminum 
finish, size 2'44," x 54g” x 32”. Flush and surface mounting. 


Write for Illustrated Folder 


HEINEMANN ELECTRIC CO. 


99 PLUM ST. TRENTON, N. J. 
—_— aM Messe 








outside of the frame it is of course provided with a 
suitable enclosing case which has been designed by the 
control manufacturer to provide suitable protection 
and atford ample ventilation for the control panel. 
If, however, the panel is mounted within the machine 
frame the enclosing case is omitted and provision must 
be made by the tool builder to assure the panel receiving 
adequate ventilation. This is generally accomplished 
by the use of hinged or screw-on covers over the panel, 
these covers being provided with louvres, or ventilating 
openings. 

Among those companies active in the field of motor con- 
trollers for machine tools and heavy machinery are: Allen- 
Bradley, Allis-Chalmers, American Transformer, C. J. Ander- 
son, Arrow-Hart & Hegeman, Automatic Switch, Clark Con- 
troller, Crocker-Wheeler Electric Mfg., Cutler-Hammer, 
Struthers Dunn, Thomas A. Edison, Electric Controller & 
Mfg., Electric Machinery Mfg., General Electric, Hardwick- 
Hindle, International Resistance, I-T-E Circuit Breaker, Moni- 
tor Controller, National Electric Controller, Ohmite Mfe., 
Rowan Controller, Square D, Trumbull Electric Mfg., Ward 
Leonard Electric, Westinghouse Electric & Mfg. 


TRAFFIC CONTROL REDESIGN 


(Continued from p. 50) 


lose acetate varn covered with two waxed cotton serv- 
ings. All connections are made with plastic rosin 
core solder. 

A new type of insulation was developed for this ma- 
chine. The former method of construction was to use 
plastic spacers between contact fingers, with full length 
plastic bushings passing through the holes in the fingers 
and spacers, machine screws passing through these 
bushings. This type of construction had given some 
trouble under certain conditions. The least bit of per- 
spiration or moisture left by the operator’s fingers dur- 
ing assembly would cause enough leakage to destroy 
the accuracy of timing. After a period of time, the 
leakage current might even char the insulation enough 
to make the timing circuit fail. 

The new style of unit type insulation consists of a 
thin plastic washer on each side of the contact finger, 
with short plastic bushings pressed through the holes in 
the washers in such a manner that the entire assembly 
is held firmly together. The extremely tight fit between 
the holes in the washers and the outside surfaces of the 
bushings helps considerably toward the elimination of 
leakage along the plastic surface. Even if a leaky spot 
should exist along the surface of a bushing, the chances 
are very remote that the adjacent assembly would have 
a leaky spot which would line up with it and thus cause 
an insulation failure. 

The construction of the multi-contact ac. relays was 
changed to eliminate the armature overhang which was 
previously used, and the life of the relay was thereby 
increased about 300 per cent. The new relays have a 
minimum life of 15,000,000 operations. They are ex- 
tremely fast acting, as they must pull in and lock them- 
selves in through their own contacts during the time that 
the wheels of a fast moving car are on the detector. For 
a car moving 60 miles an hour, a speed often encountered 
at State Highway intersections, the actuating circuit is 
closed about 0.007 seconds. 
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Electric Range 


WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 


Let Bunting Help You 
Find That Better Bearing 


Ow engineering staff has done a vast amount of 


research in the field of electric motor bearings and can 







give you valuable aid in the making of bearing specifi- 
cations, especially where unusual applications are 
involved or costs must be held within close 
limits. Such collaboration costs you noth- 
ing and in no way obligates you... The 
Bunting Brass & Bronze Company, Toledo, 
OU can obtain from stock in Ohio. Warehouses in All Principal Cities. 

any quantity at any time Bunt- 
ing Quality Bearings for all makes 
of electric motors from 1/50 hp. to 
100 hp. These bearings are com- 


pletely machined, ready for 
assembly. Write for catalog. 





BRONZE BUSHINGS - BEARINGS 
PRECISION BRONZE BARS 
BABBITT METALS 
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Different to Look at... 
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All General Plate Co. 
Silver Laminated 


Contacts have this 





Cost-Cutting Feature 





There are hundreds of different types and sizes of General Plate 
Company silver laminated contacts—bracket, spring, ring, roller 
and jack contacts; covered or inlaid strips and all types of contact 
buttons. And although these contacts may be different in shapes 
according to your specifications—if you look below the surface 
you find that every one has the same cost-cutting feature—a 
serviceable contact surface of solid silver permanently fused to 
an economical alloy base. 
Because of this laminated construction General Plate Contacts 
are not only lower in cost but stronger and more heat conducting. 
This, plus the wide variety, plus our complete, helpful engineering 
service, has made General Plate Contacts the outstanding choice 
of leading manufacturers of electrical products for many years. 


Let us quote on your requirements. 


TRUFLEX THERMOSTATIC BIMETAL 


General Plate Company also manufactures Truflex Thermo- 
static Bimetal in a complete line that meets practically every 
requirement for temperature range, electrical resistance, 
corrosion resistance, size limitation and cost. 

Made by the most advanced methods, Truflex Thermostatic 
Bimetal is consistently uniform and is manufactured to close 
tolerances. Comes in sheets, strips, or fabricated parts 
ready for installation in your device. 


Let us work with you on your temperature control problem. 
Write for full information. 





GENERAL PLATE CO., ATTLEBORO, MASS. 
Division of Metals and Controls Corp. 


Manufacturers of 


e Laminated and solid precious metals electrical contacts e Solid and 
rolled plated precious metals in all forms e Truflex Thermostatic Bimetals. 
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Laminated Contacts 
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RE-DESIGN LINKED TO ASSEMBLY 


(Continued from p. 38) 





Each half of the motor shell has riveted to it a bear- 
ing cup which carries a spring-steel support having 
spokes the inner ends of which are given a spherical 
shape to mate with the outer spherical surface of porous 
bronze bearings, thus making the bearing self-aligning. 
Around each bearing is wicking saturated in oil which 
feeds through the porous bronze to lubricate the shaft. 
Oil throwers on the shaft throw off onto the wicking 





How die-castings were used to gain 
assembly advantages and economies. 


any excess oil which creeps along the shaft and prevent 
it from being wasted and from reaching parts where it 
is not wanted. There is sufficient oil for at least two 
years of normal use, hence no oil holes are required. 

A shaft which is accurately pre-ground is used and 
is matched with bearings selected to fit it within close 
limits. Laminations for the armature are stacked and 
later assembled in the order punched and are held to 
limits so close that turning is not required. The com- 
mutator is molded into a phenolic plastic ring and sub- 
sequently is cut into seven segments on a slotting ma- 
chine. Brush holders are fastened to their supporting 
fibre plate by integral stamped nibs and brush springs 
are held by U-shaped stamped caps which snap into 
place. Field laminations are ground on their outer di- 
ameter to make a close fit with the shell and supporting 
ring, thus assuring proper concentricity with the bearing 
holes. Although the motor is necessarily low in cost 
and every reasonable economy is practiced in its manu- 
facture, it is well made and gives dependable service. 
It is provided with two flexible leads, one for grounding 
and one for connection to the ungrounded side of the 
battery circuit, through the switch. 

The switch itself, though furnished with the unit, is 
made by an outside supplier and is made for mounting 
on the instrument panel of the car, not on the heater. 
Combined with the switch unit is a small rheostar, the 
movable contact of which is turned by a sleeve. In the 
latter there is mounted a small pilot light to show the 
user when the heater motor circuit is closed. Around 
the pilot light and sleeve is a second brass sleeve to 
which is attached a hollow translucent plastic knob. 
When the motor circuit is closed and the pilot lamp is 
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DIRS WIG s the goal of manufacturers, striven for through the 


years, still attainable only by perseverance and conscientious effort. Prestige, the knighting of the 





craftsman . . . the priceless reward for his lifetime work. 

Kingston-Conley are building a reputation, slowly—but surely, reaching for the common goal. All 
the years of research, design, and experience are being embodied in each K-C fractional horsepower, 
heavy-duty motor that is produced. These 
high quality, long-life motors are our stepping 
stones to the final purpose; as part of your 


product, they can be yours, too. 


K-C Motors include single-phase, three-phase, 
and capacitor-start heavy duty power motors; 
also single and two-spread fan motors. They 
can be furnished in bronze and ball bearings. 


KINGSTON-CONLEY 
ELECTRIC COMPANY 


North Plainfield New Jersey 
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“SLEEK!” 


Though far from a shop term, ‘‘sleekness’’ aptly 
describes this job. In their uniformly wound coils, 
true diameters and accurate bends, these music wire 
torsion springs provide one more good example of 
what ‘‘Peck Service’’ offers those in search of de- 
pendable work at affordable prices. 


THE PECK CATALOG 


of springs and screw machine parts is close to being 
a designer's handbook. A request on company 
ae stationery will bring you one free of charge. 


F at Products Department Pp E C K S Pp R | N G 3 
| WEST VIRGINIA PULP & PAPER COMPANY AND SCREW MACHINE PARTS 


230 Park Avenue. New York.N.Y. 35 E. Wacker Drive. Chicago. Ul. The Peck Spring Co., 12 Grove Ave. Plainville, Conn. 
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PRECISION DRAWN WIRE 


ENAMELED COPPER 
ENAMELED IRON 
ENAMELED ALLOY 
ENAMELED ALUMINUM 
SILK COVERED 
COTTON COVERED 
CELANESE COVERED 
GLASS FIBRE COVERED 
TWISTED MULTIPLES 
PARALLEL MULTIPLES 
LITZENDRAHT 


Insulations in any combina- 
tion. Manufactured to Nema 
or Customer Specifications. 


WINSTED DIVISION 
Hudson Wire Co., 
WINSTED, CONN. 
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lit, some light passes through the knob which thus be- 
comes an indicator. This compact unit completes the 
electrical portions of the assembly. 

Some mention has been made already of the materials 
used in construction of the heater, but others remain to 
be mentioned, and a summary given. All of the main 
housing parts, the decorative ribs, the blower outlet fit- 
ing, the two control knobs and a part of the valve gland 
are die cast in A.S.T.M. No. 23 high-purity zine alloy. 
xcept for the areas already mentioned as having chro- 
mium plate, all the exposed die castings are given a 
single but highly attractive and excellent adhering coat 
of lacquer made especially for die castings. 

Copper is used for making the cellular core, and its 
top and bottom tanks and their pipe connections are 
produced in brass. With the exception of the vanes of the 
sirocco-type blower, which are formed of aluminum sheet 
(chosen for light weight and long life of stamping dies ), 
all the stamped parts referred to above are of steel, ex- 
posed portions being lacquered or japanned to prevent 
rusting and to improve appearance. Fan blades, how- 
ever, are nickel plated. Screws, nuts, washers and studs, 
the latter used for supporting the unit when it 1s at- 
tached to the dash of the car, are zine or cadmium coated 
to resist rust. Some rubber parts have been mentioned 
already and with the heater is supplied sufficient rubber 
hose for making connections to the engine jacket. A 
large proportion of the assembly, being non-ferrous, 1s 
non-rusting, and such steel parts as may show rust 1n 
time are given rust-resisting finishes. 





OMBINED switch, speed control rheostat 
and pilot light (with plastic, translucent 
knob removed). 


In conclusion, it may be said that, had not full advan- 
tage been taken of modern low-cost high-production 
methods, such as die casting, stamping and manufacture 
by screw machine, and of economical finishing and as- 
sembly methods, it would have been entirely out of the 
question to turn out a product so fine in appearance and 
so high in quality as to retail (less defroster fittings, 
which are extra) at $21.95, or, in a slightly smaller 
size, at $18.95. Those who have developed and know 
how to use advanced production methods are entitled 
to much credit for most modern products. Without a 
good working knowledge of such methods and willing- 
ness to adapt the product for their use, the designer can- 
not count on the commercial success of his handiwork. 
Thus, once again, does co-operative product develop- 
ment prove itself to be essential. 
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CONTACTS 


AN D G Oo Nt Coe Mm A: bee AiG Ss 
OF PLATINUM -SILVER-PALLUASG.I UM 
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O matter what you require in fin- 


: TT TT FF ished contacts or in contact ma- 
wifes terials, we can supply it. All the 


metal we use is scientifically con- 
trolled during refining. It is of defi- 
—a = > j on, nite and unvarying purity with pre- 

TYPE wy determined and uniform crystalline 
se“ eee BACK structure which assures positive work- 
ing qualities and consistent perform- 
ance. Get in touch with us, what- 
ever your requirements may be. 
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SMELTERS. REFINERS AND WORKERS 
OF PLATINUM, GOLD AND SttvV&ER2 


113 ASTOR STREET. NEWARK. No. 


NEW YORK SAN FRANCISCO CHICAGO 


CULLMAN 
“wr y 


Over 45,000 
Sprockets in Stock 
OHIGH NICKEL STEELS for Roller, Block 
Including INVAR type, minimum coefficient alloys and Silent 
Chains 















Complete, accurate, informative, 
practical. All about Permanent 
Magnet Steels and Castings. De- 
sign Principles—materials—phys- 
ical and magnetic properties—facts 
every electrical engineer needs. 
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WRITE FOR A COPY TODAY! 









PERMANENT MAGNET STEELS 


Ole SPEED & CARBON TOOL STMASLS 


@ ESAT RESISTING & STAINLESS STEELS 


@SPECIAL ANALYSIS STEELS 


SIMONDS STEEL 


Double Roller 
Chain Sprocket Drive 


Write for Sprocket Book 


CULLMAN WHEEL COMPANY 


1328 Altgeld St. Chicago, Ill. 





SIMONDS SAW & STEEL CO., LOCKPORT, N. Y. 
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SIGNAL Motors are used mn Model cE 
Evaporative Cooler by Zephaire Co., Los 
Angeles, Cal. 


for fractional horse power motors 
in which Signal specializes. If 
you want dependable, priced- 
right motors in the following types 
and power ranges: 


Universal 1/500 to 1/10 H.P. 
Induction shaded pole 1/250 
to 1/12 H.P. 


send us your specifications. 


Here is one of many applications 
| 


Signal is a specialist in the small 
motor field, with a background of 
successful motor production dat- 


ing back to 1892. 


SIGNAL ELECTRIC MFG. CO. 


Menominee, Michigan 


Offices in all principal cities 
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Whats Going On- | 





INDUSTRIES OPTIMISTIC FOR 1939 


Regarding the 1939 outlook, W. Neal Gallagher, president of 
the American Washer and Ironer Manufacturers Association, 
pointed out that manufacturers’ estimates on the increase in 
household washer unit sales, compared to 1938, range from 
10 to 50 per cent and estimates on ironer increases range from 
15 to 30 per cent. 

Stating that the vacuum cleaner manufacturers look for a 
marked increase in business during this year, Richard J. Sim- 
mons, president of the Vacuum Cleaner Manufacturers Asso- 
ciation, indicated that the replacement factor is steadily be- 
coming of greater importance and to the necessity of replacing 
wornout cleaners is added the demand for current models be- 
cause of the improved quality of their performance, more at- 
tractive styling and greater ease of operation. 

Porcelain enamel industry shipments in 1939 are expected 
to exceed 1938 by a sizeable margin and may equal 1937, ac- 
cording to the opinion of C. S. Pearce, secretary of the Por- 
celain Enamel Institute. The industry is being aided by 
greater use of porcelain enamel in building, due to development 
of large scale housing projects, and by increased business in 
new fields being developed by the research division of the in- 
stitute, Mr. Pearce said. 

Gerard Swope, president of General Electric, declared: “We 
in the General Electric Company look forward with confidence 
to a better year in 1939 than 1938. With closer cooperation 
between labor, industry and the government; with ever-increas- 
ing use of electricity; with the great need that exists in this 
country today for electrical appliances in the home and for 
more power in the factories and the resulting expansion of 
generating capacity in central stations—all this will mean in- 
creased opportunities for production of the heavier capital 
goods, so much needed at this time by thousands of skilled 
workmen, not only in the electrical industry but all industry, 
and for the good of the entire economic system.” 


NEW TEMPERATURE-SENSITIVE ALLOY 


Varying in magnetic permeability with temperature, a new 
alloy was announced recently by the Battelle Memorial Insti- 
tute. Messrs. L. R. Jackson and H. W. Russell described this 
new alloy of iron, nickel, chromium and silicon as one whose 
magnetic transformation temperature ranges from 150 deg. F. 
below zero to 1100 deg. depending solely on its composition. 
This alloy not only has a wide Curie-point range but is easy 
to make and fabricate. It has magnetic properties that make 
it suitable for use as armatures or cores of magnets, electro- 
magnets and transformers. Obvious fields of use are in the 
manufacture of instruments for controlling electric circuits in 
response to temperature changes. The development of this 
alloy series has been a part of the research project sponsored 
by Utilities Coordinated Research, Inc. 


ENERGY OUTPUT UP SHARPLY 


For the week ending December 17 production of electricity by 
the electric light and power industry was 2,332,978,000 kw.-hr. 
as compared with 2,318,550,000 kw.-hr. in the previous week 
and 2,202,200,000 kw.-hr. in the comparable week of 1937. 
Statistics supplied by the Edison Electric Institute indicate a 
total output of 9,120,858,000 kw.-hr. during the four weeks 
ending December 17 compared with 8,913,102,000 kw.-hr. in 
the preceding four weeks and 8,616,326,000 kw.-hr. in the cor- 
responding weeks of 1937. 
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DISCUSSES G.E.’S VIEWS ON TELEVISION 


In a general statement to the company’s field men regarding 
television problems, Dr. W. R. G. Baker, chairman of the man- 
agement committee of the General Electric radio and television 
division, pointed to the recent RMA statement as summarizing 
exactly the present status of television in the United States. 
The statement read: “The technical developments and field test 
on television have progressed to a point where the next step 
in the development of the art consists in rendering experi- 
mental television service to the public. This new service, which 
will be on an experimental and limited service basis, will he 
an addition to existing radio broadcast service and can be 
accomplished only through the installation and operation of 
television transmitters and the sale of television receivers.” 

Dr. Baker added: “Probably the primary problem is that 
of educating the public as to what they may expect of tele- 
vision at this stage. It is not easy. The average man is ac- 
customed to present-day standards of radio and the motion 
picture, both of which have reached a high degree of per 
fection.” He went on to say, “Two major technical limitations 
still act as a deterrent to the rapid establishment of television 
on a national basis. First, we do not as yet know how eco- 
nomically to ‘pipe’ programs from city to city. Hence tele 
vision networks are not yet practicable. . . The second technical 
problem is the limitation of range or distance.” 


NEMA AUTHORIZES NEW DIVISION 


Formation of an electrical porcelain division, composed of two 
sections designated as the standard electrical porcelain section 
and the special electrical porcelain section, has been authorized 
by Nema’s board of governors. The Ceramic Specialties Co., 
East Liverpool, Ohio and the Central Porcelain Co., Colum- 
biana, Ohio have affiliated with this Nema division. 


13th POWER SHOW WELL ATTENDED 


Increased registration by almost 10 per cent over that for the 
previous show in 1936 greeted the displays of the 280 exhibi- 
tors at the Thirteenth National Exposition of Power and Me- 
chanical Engineering held at Grand Central Palace, New York 
early in December. Nearly 42,000 visitors attended. 
Although primarily a power plant and power review, many 
applications of electrical energy were shown and comprehen- 
sive displays offered by leading makers of materials, parts, 
controls and motor and drive elements. Mass production tools 
and fabricating aids constituted a feature of this year’s show. 


MEETINGS AHEAD 


January 8-14. First National Washer and Ironer 
Show. Sponsored by the American Washer and Ironer 
Manufacturers Association. Chicago, Ill. J. R. Bohnen, 
80 E. Jackson Blvd., Chicago, IIl. 

January 9-13. Society of Automotive Engineers. 
Annual meeting, Detroit, Mich. J. A. C. Warner, 29 
West 39 St., New York, N. Y. 

January 12-14. American Engineering Council. 
Annual assembly, Washington, D. C. Frederick M. 
Feiker, 744 Jackson PIl., Washington, D. C. 

January 16-19. Refrigeration and Air Condition- 
ing Exhibition. Sponsored by Refrigeration Supplies 
& Parts Manufacturers Association. Chicago, Ill. R. M. 
McClure, 111 W. Washington St., Chicago, Ill. 

January 23-26. American Society of Heating and 
Ventilating Engineers. Annual meeting, Pittsburgh, 
Pa. A. V. Hutchinson, 51 Madison Ave., New York, 
N. Y. 

January 23-27. American Institute of Electrical 
Engineers. Winter convention, New York, N. Y.  H. 
H. Henline, 33 West 39 St.. New York, N. Y. 

February 5-10. National Electrical Manufacturers 
Association. Mid-winter conference, New York, N. Y. 
W. J. Donald, 155 East 44 St., New York, N. Y. 

February 23-25. American Society of Mechanical 
Engineers. Spring meeting, New Orleans, La. C. E. 
Davies, 29 West 39 St., New York, N. Y. 
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.1F YOU WANT GREATER SALES! 
.IF YOU WANT MORE PROFITS! 
.IF YOU WANT MORE BEAUTY! 
. IF YOU WANT TO BUILD PRESTIGE! 


.1F YOU WANT GOOD-WILL! 


* All manufacturers are striving 
for one or all of these goals. 
There is no set formula to attain 
them except by careful planning 
before production begins. 


Our clients are getting more sales, 
more profits, more beauty and 
prestige because they design their 
jobs to do these specific jobs. 
That American Emblem name- 
plates fulfill their obligations is 
proved by industry’s Who’s Who, 
whom we are chosen to serve. 


Our facilities include a complete 
die department; high speed 
presses and pneumatic drop ham- 
mers; gold, silver, chromium, 
nickel, cadmium and copper plat- 
ing; lacquering and enameling 
of both soft and hard fired types 
... everything for adding the full 
range of depth, form, color and 
surface finish to your name plate. 
Send for our booklet today. 


AMERICAN 
EMBLEM CO. 


Box 116-R, Utica, New York 


Brench” Offices: Chicago, Los Angeles, New York 
City, Detroit, Dayton, Philadelphia, St. Louis. 


Representatives in all major cities. 


1914 OUR SILVER ANNIVERSARY 1939 


































































INSUROK 


the Superior Plastic 
gives to Electrical Equipment 


New Performance 
Longer Life and 
Extra Value 


HATEVER your product, INSUROK, by 

Richardson, will add to its value and sala- 
bility by giving new performance, vastly improved 
appearance, longer life and greater durability. Pos- 
sessing many desirable physical, chemical and die- 
lectric characteristics, INSUROK finds its greatest 
adaptability in the exacting demands of the electrical 
industry. Your own profitable interests are best 
served by using INSUROK for your plastic re- 
quirements. Consult the Richardson Technical Staff 
without cost or obligation on any problem involv- 
ing the use of plastics for every electrical need. 


The RICHARDSON COMPANY 
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NEW BRUNSWICK, N. J INDIANAPOLIS, IND 
DETROIT OFFICE: 4-252 G. M. BUILDING, PHONE MADISON 9386 
NEW YORK OFFICE: 75 WEST STREET. PHONE WHITEHALL 4-4487 





PRODUCT SALES SHOW DECREASES 


Air Conditioning. Value of orders booked for air condi- 
tioning systems and equipment during October, 1938 amounted 
to $3,436,197, an increase of 12.5 per cent over the September 
figure of $3,052,460 and 11.6 per cent lower than the October, 
1937 value of $3,891,050. Department of Commerce statistics 
show a ten-months’ total of $35,044,076 in 1938 as compared 
with $56,150,918 in 1937, a 37.5 per cent decrease. 

Oil Burners. Department of Commerce reports show total 
shipments for October, 1938 to have been 21,059 compared 
with 26,405 in the previous month, a decrease of 20.2 per cent, 
and 24,525 for October, 1937, a 14.1 per cent decline. From 
January through October 1938 shipments were 118,869, 31.8 
per cent lower than in the corresponding period in 1937 when 
174,395 units were shipped. 

Mechanical Stokers. Factory sales reported to the Depart- 
ment of Commerce amounted to 17,681 for the month of Oc- 
tober, 1938 in comparison with 20,452 for September and 
16,956 for October, 1937, a decrease of 13.5 per cent and an 
increase of 4.2 per cent respectively. Sales for the first ten 
months of 1938 totaled 83,249 against 90,699 in the similar per- 
iod in the previous year, a decrease of 8.2 per cent. 
Refrigerators. Domestic household units sold during Oc- 
tober, 1938 amounted to 32,044 as compared with 57,985 in 
September, a decrease of 44.7 per cent, and 63,111 in October, 
1937, a 49.2 per cent decrease. For the ten months ended Oc- 
tober 31, 1938, according to reports received by the National 
Electrical Manufacturers Association, sales totaled 1,117,265 
as contrasted with 2,017,991 in the first ten months of 1937, a 
decrease of 44.6 per cent. 

Washing Machines. October, 1938 shipments totaled 115,019 
compared to 125,821 in September, a decrease of 8.5 per cent, 
and within less than 1 per cent of the October, 1937 total of 
116,001, according to the American Washer and Ironer Manu- 
facturers Association. Shipments during the first ten months 
of 1938 amounted to 985,920 against 1,510,756 in the like 1937 
period, a decline of 34.7 per cent. 

Ironers. Shipments for October, 1938 amounted to 10,523, 
off 6.6 per cent from September when 11,272 were shipped 
and 15 per cent lower than the October, 1937 figure, while the 
1938 ten-months’ total of 93,104 showed a 42 per cent decline 
from the same period in 1937. 

Vacuum Cleaners. Sales for October aggregated 119,805, an 
increase of 17.4 per cent over the September sales of 102,014 
and 8.7 per cent below those for October, 1937, according to 
the Vacuum Cleaner Manufacturers Association. Sales for 
the January-October, 1938 period were 1,060,214, 27 per cent 
below the same period in 1937. 


A.S.T.E. SPONSORS RESEARCH PROGRAM 


Endeavoring to solve the problem of what effect the machine 
has had and is having on employment and the standard of liv- 
ing, the American Society of Tool Engineers has launched a 
nationwide fact-finding program. Members of the society to- 
gether with the cooperation of universities, publications, econo- 
mists and national research boards are to be organized into a 
large research bureau to get at the real facts. 

Walter F. Wagner, president of A. S. T. E., in announcing 
the program, said: “The entire question is too vital to the 
future well-being of our nation and society to continue to be 
primarily a subject of debate. The American Society of Tool 
Engineers believes that only a complete knowledge of all con- 
tributing facts—properly analyzed and interpreted—can furnish 
the real answer.” John M. Younger, professor of industrial 
engineering at Ohio State University, has been appointed chair- 
man of the fact-finding committee. 


HOBART INCREASES ANNUAL BONUS 


In accordance with the policy of the Hobart Manufacturing 
Company to promote the welfare of its personnel as the bus- 
iness grows, employees received a Christmas bonus which 
amounted to 40 per cent more than the one paid a year ago. 
The bonus plan took the form of increased vacations with pay 
for factory workers and payments for the office employees de- 
pending on the length of service of each. 
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Time-proved Ohmite Vitreous 
Enamel permanently locks in place 
and insulates each turn of wire on 
the porcelain core—prevents shorts, 
efficiently dissipates heat, insures 
permanently smooth, closely gradu- 
ated, trouble-free current control. 
* Available in 25, 50, 75, 100, 150, 
225, 300, 500 and 1000 watt sizes, 
with straight or tapered windings, 
in stock and special models de- 
signed to meet your needs best. 
Underwriters’ Laboratories Listed. 
Send us your specifications, or 
write today for new Catalog 17. 


OHMITE MANUFACTURING CO. 
4843 West Flournoy Street, Chicago 
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CALLITE 
ae Contacts 
Rigidly controlled, laboratory can be furnished 
tested, thoroughly accurate any "TUNGSTEN 
and all of these describe CAL- MOLYB- 
LITE electrical contacts. Every DENUM 

step of the way these contacts SILVER 
are closely supervised (this in- PLATINUM 
cludes daily checking under actual oh 

s daily checking actu: ALLOYS OF 
operating conditions) to insure ABOVE 
flawless long life performance. METALS 
Whatever your contact require- ® 


For other Callite 
Products includ- 
ing Tungsten or 


ments, it pays to contact 
Molybdenum 
Grids, Cathodes, 
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EISLER ELECTRIC CORPORATION 1... “°° ”° 
556 39th STREET © UNION CITY, N.J., U.S.A 


a Plates, Formed 
PRODUCTS DIVISION Write for com- 
Cablegram: “EISLER ELECTRIC IN 
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ALL - PORCELAIN CONSTRUCTION 
INSURES TROUBLE - FREE SERVICE 





















1. It provides high strength and ductility. 


9. It gives high electrical conductivity. 


3. Its low working temperature (1300° F) 
adds speed and protection to metals when 


brazing copper, brass and bronze. 


Everyone, after using SIL-FOS, appreciates 
how little of this alloy you need to make a 
strong, ductile joint. They find that /ow 
temperature SIL-FOS brazing is low cost 
brazing, that application is fast, labor and 
material costs low and rejects no longer a 


problem. 


If you do not use 
SILFOS, let us 
show you how it 
can be used to 
improve products 
and lower costs. 
Write for Bulletin 
51-E. 





HANDY AND HARMAN 


82 Fulton St., New York 








Oven timing control cases molded of 
Plaskon for the Seth Thomas Clock Co. 
Control knobs molded of Bakelite. 


Just as these Auburn molded timing controls 
contribute to kitchen efficiency, Auburn’s 62 
years of experience contribute to the efficiency 
with which every plastic molding job is handled 
at Auburn Button Works. 


Auburn was one of the pioneer molders in the 
field of electrical appliances and parts, and their 
trademark on your molded plastic part guarantees 
your complete satisfaction. 


Whether your job involves new materials and 
handling, a new design, or whether it’s a routine 


job, to it is applied the knowledge acquired 


through years of pioneering experience. The 
result is a better job, often at less cost, handled 
efficiently and well, and delivered on time. 





Radio cabinet molded of Plaskon for the Clinton 
Mfg. Co., Inc. Design by Kenneth Olsen. 
The cabinet is molded in three separate parts. 


Established 1876 
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PHILCO COMMENTS ON TELEVISION 


Emphatic in his views on television, Carlton L. Dyer, manag- 
ing director of Philco Radio and Television Corp. of Great 
Britain, who arrived in this country recently for a visit to 
Philco headquarters in Philadelphia, is convinced that  tele- 
vision can become a great industry in the future. He stated 
that if the public is led to expect too much at the start, how- 
ever, it will prove to be a tremendous financial, industrial and 
artistic disappointment. Pointing out that England has had 
good television for two years and less than 4000 people have 
found it of sufficient interest to invest as little as $105 for a 
receiver, Mr. Dyer continued, “The extremely short distance 
of transmitting the manifold sources of interference and the 
staggering cost of erecting a transmitter and producing good 
programs will prove the same practical deterrents from buy- 
ing a television receiver, just as they have in England.” How- 
ever, he predicted a much more rapid rise and a far more 
promising future for television in America than has been pre- 
dicted for Britain. 


NEW PLANTS, EXPANSIONS 


Hercules Powder Company is constructing a new plant at 
Hopewell, Va., for the production of ethyl cellulose used in 
lacquers, varnishes, plastics and other products. Hercules has 
been manufacturing this new product at its experiment station 
near Wilmington, Del., where development work has been go- 
ing on for some years. Location of the new plant near the 
chemical cotton plant will eliminate transportation costs for 
this important raw ingredient. 

Hinde & Dauch Paper Company will erect a modern cor- 
rugated box factory in Detroit. It is expected that the plant 
will be in operation about April 15 and will employ over 200 
people. Charles U. Harvey, the company’s Detroit representa- 
tive, will be in charge of operations as district manager for 
Michigan. 

Paramount Rubber Service, Inc., has been formed to take 
over from Collord, Inc., all departments of the business not 
included in the production of rubber-covered parts for the 
motor industry. The new firm will continue the production 
of materials for industry in general, especially rubber insula- 
tion for the plating and chemical industries, at the Rosedale 
Court plant in Detroit, while the automobile parts production 
will be carried on at the Lyndon Avenue plant by Collord, Inc. 
The new company is headed by H. Tom Collord as president 
and Howard A. Miller, vice president in charge of plant 
operations. 

Monarch Machine Tool Company is modernizing and ex- 
panding its office building in Sidney, Ohio to balance the facili- 
ties of the recently enlarged plant. 

Pyramid Metals Company has moved to a new factory at 
1335 N. Wells Street, Chicago. 

C. P. Clare & Company and its associate company, the Logan 
Manufacturing Company, are now located in a new plant at 
Lawrence and Lamon Avenues, Chicago. 

Kisco Company, Inc., is now occupying a new building at 
39th and Chouteau Avenue, St. Louis. 

United Transformer Company will remove to 150 Varick 
Street, New York. 


AIR FILTER RESEARCH UNDER WAY 


An industrial fellowship, which will investigate broadly ma- 
terials of value in the construction of filters for air conditioning 
systems, has been established at the Mellon Institute of In- 
dustrial Research by the American Air Filter Company, Inc. 
The aim of this research will be to gain new knowledge to 
effect all possible improvements in the devices manufactured 
by the donor. 


GALE PRODUCTS CREATED 


Formed to take over all air conditioning and refrigeration 
activities of the Outboard, Marine & Mfg. Company, the Gale 
Products division has just completed construction of a factory 
and office building to provide additional space for its manu- 
facturing activities. 
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@ Your motors 
must have a slot 
insulating paper 
that will withstand 
high voltages with- 
out puncturing. 
Manning papers 
have the dielectric 
strength to do this. 


And because of their toughness and stretch, they retain 
this dielectric strength even after being squeezed and 
pounded into the slot. What’s more, as Manning papers 
contain no chemicals, they do not crack or weaken dielec- 
trically under continued heat. To prevent ground 
failures, specify Manning 300 or Manning B slot insulat- 
ing papers. 


MANNING PAPERS 


for Slot Insulation 


National Distributors 


INSULATION MANUFACTURERS CORP, 


Meee THE DAYTON CATALOG 
== QUICKLY SHOWS THE 
NEW Youx DRIVE YOU WANT 


Dayton Standard V-Belts and Pulleys are available for 


eadquarters all applications from fractional to 1,000 h. p. Complete 


drives up to 300 h. p. are carried in stock. Larger 
pulleys are made to order. Our Catalog No. 115-C 
describes F. H. P. Drives. Our Catalog No. 180 describes 
@ The Belmont Plaza because of its con- Cog-Belt Drives of 1 h. p. and up. 
venient location is hotel headquarters for 
leading engineers. You'll always meet some- 
one you know there. 





No calculating is necessary to find the drive you want 
for any horsepower, speed ratio, and center distance. 
Simply turn to the tables in the catalogs and select the 
drive which meets your requirements. 

Dayton Standard Drives simplify designing, reduce 
manufacturing cost, and assure most satisfactory serv- 


Just a few blocks from Grand Central 
Terminal and across the street from Grand 
Central Palace, at the Belmont Plaza you’re 


° ° ° ic 5 “ti 7 . eden 
right in the center of things. ice. The patented construction of Dayton V-Belts gives 
them greater strength and endurance. They do not 
Two excellent, popular-priced res- squash, twist, vibrate, or stretch. They pull better and 
, rs = 

taurants—the Pine Room and the famous last longer. : 
Glass Hat, one of New York’s smartest Ask for either or both of the catalogs. And take 
cocktail, dining and dancing rooms. advantage of our engineering service to help you solve 


unusual drive problems. 
800 spacious well appointed rooms, each 


with both tub and shower, radio and full THE DAYTON RUBBER MFG. CO. 
length mirror from $3.00. DAYTON, OHIO 


HOTEL 


Belmont Plaza | ey is Seb) 


Lexington Avenue at 49th Street, New York 19 
John H. Stember, Manager ; ; = . ss 3) ig ei 
National Hotel Management Company, Inc. @. i 


3 : eat a ORS ens | 10) MANUFACTURER OF V- BELTS 
Ralph Hitz President 
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YOUR PROBLEM IS SOLVED — 
WHETHER YOU NEED ACCURATELY 
CONSTANT SPEED DRIVE OR AL- 
TERNATING CURRENT OF CON- 
STANT FREQUENCY ! 


ESCO converters and motor- 
generators may be furnished 
to supply constant frequency 
A.C. of whatever frequency 


you specify from direct cur- 





rent of varying voltage or 
from your A.C. line. 


DC to AC converter with automatic speed regulator for con- 
stant frequency output. 


ESCO fractional H.P. alternating current synchronous motors 
and direct current motors with automatic speed regulators will 


drive your equipment at constant speed under all conditions. 


Send us your problem. We can solve it. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 

















SMALL STAMPINGS 
WirRE SHAPES 
SPECIAL WASHERS 
SPRINGS 


Intricate parts to fit a 
particular design and do 
a definite job well. It 
will pay you to inquire. 





Hubbard 
Expansion 
Plug 


M.D. HUBBARD, Pres. P.M. HUBBARD e Ja HUBBARD, Sec'y 
M.D.Hubbard Spring Compan 


690 CENTRAL AVE., PONTIAC, MICH. 


LAMP PERFORMANCE GUARANTEED 


Setting a new standard of confidence in customers and product, 
the Duro-Test Corporation has announced that purchasers of 
incandescent lamps will receive a National Surety Corporation 
bond backing their guarantee of lamp life and performance. 
Under these terms, Duro-Test lamps are guaranteed to burn 
2000 hours within a maximum period of one year and to test 
accurately within tolerances prescribed by U. S. specifications 
at their rated watts, lumens, volts and amperes. Brilliant and 
spray processings and crystal and other color finishings or 
coatings are guaranteed for the life of the lamps and finally, 
any lamps not meeting these requirements will be replaced 
free of charge. 


ABOUT PEOPLE YOU KNOW — 


J. C. Adams, formerly designing engineer of the heating 
device section of General Electric’s appliance and merchandise 
department in Bridgeport, is now assistant to the managing 
engineer. 

J. I. Cornell, consulting and field engineer of Solar Mfg. 
Corporation, has been advanced to chief engineer, filling the 
vacancy created by the resignation of N. Schnoll. 

Herbert E. Plishker succeeds J. F. O’Brien as advertising 
and sales promotion manager of the Westinghouse lamp divi- 
sion. 

T. F. Barton, district engineer of the New York district of 
the General Electric Company, has been appointed assistant 
manager of the New York district. Robert A. Jones, for- 
merly engineer at the Buffalo office, has been made assistant 
engineer in the New York district. W. C. Plumer of the 
Newark office goes to Buffalo as engineer and L. F. Stone 
becomes engineer at the Newark office. 

Harvey L. Ramsay has been appointed sales promotion man- 
ager for Porter-Cable Machine Company. 

William O’Neil, industrial designer, has purchased complete 
interest in the partnership of O’Neil & Babbitt which has been 
dissolved by mutual agreement. He will continue to do busi- 
ness at 271 Madison Ave., New York under the name of Wil- 
liam O’Neil. 

Frank A. Frey has been elected president and treasurer of 
the Geuder, Paeschke & Frey Company succeeding the late 
Charles W. Paeschke. Henry F. Millmann has been elected 
executive vice president and general manager and August K. 
Paeschke re-elected secretary of the company. 

W.H. Milton, Jr., assumes the duties of sales manager for 
the plastics department of the General Electric Company in 
Pittsfield succeeding the late K. W. Nelson. 

Howard V. Clark has been named manager of sales of the 
sheet division of the Carnegie-Illinois Steel Corporation suc- 
ceeding Avery C. Adams who resigned to become vice presi- 
dent and assistant general manager of sales of Inland Steel 
Company and will be in charge of the sale of all of Inland’s 
sheet and strip steel products. 

Lee Clark, advertising and sales promotion manager of Frigid- 
aire division of General Motors, assumes the duties of chair- 
man of the plan committee of the Modern Kitchen Bureau. 


INTERNATIONAL TRADE PACT SIGNED 


Although widely hailed as of probable significance because of 
possible effects upon the fortunes of industry groups and in- 
dividual organizations, the United Kingdom-Canada-United 
States reciprocal trade agreements signed on November 17 last 
year seem quite uncertain in their effects upon manufacturers 
of electrically energized products. Changes in the amount of 
duties range from 5 to 17% per cent but careful analyses by 
informed sources leave the eventual results as highly problem- 
atical. Thus, no major effect in bringing about broader over- 
seas markets or in drawing an influx of competitive goods 
from overseas is foreseen. 


NEW TELEVISION FIRM PLANNED 


Plans for the formation of the Scophony Corp. of America 
are nearing completion according to Solomon Sagall, founder 
and managing director of Scophony, Ltd., an English television 
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No. 31 enameled 
wire... 1050 turns 


28 coils wound 





at once... 5-6 min- 








utes per stick ... 
Hourly rate: 240- 
285 coils (at 85% 
operative effi- 


ciency). 






Write us about your 
coil specifications. By 
taking advantage of the Duo-Matic’s increased capacity, 
two-piece arbor construction, smoother paper inserts—you 


can cut production costs considerably. Send sample coil. 


UNIVERSH@BSSEP WINDING COMPANY 


PROVIDENCE, R. I. 


DUOsMATIC COIL WINDER 


winds up to twenty-eight coils at once . 


P. O. Box 1605 . . . Providence, R. I. 





















Put the 


COLONIAL 
Wire 
Stripper 


To Work in 


Your Plant on 


10-DAY FREE TRIAL 


|F YOU STRIP WIRE in your plant, 
the COLONIAL Wire Stripper 











Note These Features: will effect decided production econ- 
omies thru its fast and accurate per- 
1.—Centrifugal action on formance. Easy to operate—fool- 
double edge blades. No proof thruout—high quality construc- 
springs whatever. 2. Dialed tion—a remarkable machine. 
micrometer adjustment screw, 
for exact gauge, for stripping @ 
all kinds and sizes of wire Without obligation, you can prove 
3. Dise clutch and lever con- the worth of the COLONIAL—on 
nected and under positive your own work—on our TRY BEFORE 
control of micrometer adjust YOU BUY PLAN. Send us your 


ment 4. Reversible type 
switch on motor, with ball 
bearings thruout. 5. Foot 


wire samples and specifications so we 
may accurately gauge your needs 
before shipping machine and instruc- 






pedal and lever counter tions 

balanced 6. Face plate, ; 3 

bushed for all sizes of insula 

tion, leads wire direct to Take advantage o, this Free 
center of stripping blades Trial Offer or Write for Cir- 





culars and Prices. 


Also Manufacturers of E-Z HAND and BENCH TYPE Wire Strippers _ 4 


PYRAMID PRODUCTS COMPANY 
2224 So. State St. CHICAGO, ILL. 
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If you make an 







electrically heated 
product, iry 


CHROMALOX 


4 NITS 


IMMERSION 
UNITS for heating 
water, oil or other 
liquids. 


a 


CARTRIDGE 
UNITS for heating 
machine parts or 
similar purposes. 


0! 


RING UNITS for 
clamping to the 
object to be heated. 


/ 


STRIP HEATERS 
in various lengths 
for clamping to the 
surface to be heated. 
Can be supplied 
curved to order. 


7 


FINSTRIPS for use 
in air blast heaters 
and other abplica- 
tions for heating air 
or gases. 


MANY OTHER 
TYPES all described 
in full in the 64-page 

Chromalox Handbook 
of Electric Heat, sent 
you on receipt of the 
coupon below. 


If you want the sales-building effect 
of long service life in your product, 
equip it with a Chromalox Electric 
Heating Unit. If you want freedom 
from ‘“come-backs’’, from heating 
unit failure, from profitless after- 
sale servicing, give your product a 
unit with a national reputation for 
endurance under any conditions 
short of positive and flagrant abuse 
—use Chromalox Units, admittedly 
superior where service is tough. 


Have you ever examined a Chro- 
malox Unit? The embedded resist- 
ance wire encased in a body of 
compacted refractory and outer me- 
tallic cover, will instantly show why 
this unit gives exceptional service 
All Chromalox units, of every type 
are built this way. 


@ The many standard Chro- 
malox types insure that your 
requirements will be quickly 
and easily met. A capable and 
ingenious engineering staff is 
ready to work with you in the 
selection of the correct unit, 
and the best method of its appli- 
cation. A pencil sketch and 
short description of essential 
conditions secures this cooper- 
ation. Write us. 


EDWIN L. 


WIEGAND COMPANY 


7530 Thomas Blvd. Pittsburgh, Pa. 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT 


Name.. 
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TOASTER INSULATION 


HIGH HEAT MICA PLATE 


The ever increasing number of nationally known manufacturers who 
use Y-26 mica plate exclusively in all their high heat appliances 
should be significant to those who have failed to recognize the 
merits of this superb insulating material. 


Its availability in sheets of uniform quality, in any desired size 
and thickness, is an advantageous factor in reducing insulation 
costs of toasters, flat irons, hot plates, etc. 


If it's insulation Efficiency you seek—plus proved Economy—send 
today for experimental sheets up to 31 x 34 inches with conclusive 
proof that Y-26 is adaptable to your particular requirements. 


NEW ENGLAND MICA COMPANY 


INCORPORATED 
Waltham, Massachusetts 


New BARBER-COLMAN 
Small Geared-Head MOTORS 


Speeds: 1200 r.p.m. to 1 rev. in 7 hours 


Featuring extremely wide range of speed-reduction 
units, each driving to a centrally located shaft. 
Also wide range of selection for motor units, 
including shaded-pole induction or synchronous 
motors. Die cast case. Foot or flange mounting. 


Accurate, durable construction throughout. 


Write for Data and Prices 


BARBER-COLMAN COMPANY © ROCKFORD, ILL. 





company. Anticipating the beginning of regular television 
broadcasting at the World’s Fair in New York, the American 
Scophony company intends to place on the market its line of 
home television receivers which give a picture nearly two feet 
square as compared with the present receivers in use in Amer- 
ica today which show a picture 8 by 10 inches in size. The 
manufacture of these receivers will be undertaken by the 
American company. 


NEMA SEES 1939 UP 20-25 PER CENT 


ORECASTING an improvement of 20 to 25 per cent in the 

electrical manufacturing industry for 1939 over 1938, a joint 
report by W. J. Donald, managing director and E. C. Hughes, 
manager, statistical department, of the National Electrical 
Manufacturers Association establishes an encouraging view- 
point for the months ahead. This forecast is based in part 
upon an expected rise in general business activity of 10 to 
15 per cent, and a careful analysis that shows the durable goods 
industry may improve as much as 15 to 18 per cent. 

Another important factor considered by Messrs. Donald and 
Hughes is the greatly improved inventory situation in which 
stocks of some of the major appliances have been reduced to 
one-third of what they were at this time last year. Particu- 
larly, is this true of refrigerators and ranges. Replacement 
sales of all appliances are increasing at a rapid rate due to 
the obsolescence of the older appliances and the increased effi- 
ciency and desirability of the many new models which have 
been developed. All branches of the industry look to increased 
trade with South American countries and expect to share in 
benefits to be derived from the new trade agreements. 

Other factors mentioned in the Nema study as pointing to- 
ward a better 1939 include the fact that many plants, long 
wanting to modernize and add electrical equipment, are in a 
better position to do so through more extensive use of their 
own financial reserves and money for utility modernization and 
expansion probably will be easier to obtain. Against these 
bullish factors, it is stated, the industry has reasonable expec- 
tations of none, or only a moderate rise in labor costs and the 
price of raw materials. Also, there is every reason to believe 
that profits should be greater in dollar volume even though 
they may not be any higher on a percentage of sales basis. The 
National Defense Program alone, it is estimated, will add one 
million kilowatts of generating capacity to the nation’s facilities. 

Listed as one of the elements contributing to the general 
business advance at this time is the pace at which the electrical 
manufacturing industry has been progressing, especially dur- 
ing last October and November. The Nema index of ac- 
tivity in the electrical manufacturing industry went from a 
level of 75 in the first two quarters to 85 in the third and to 
105 in the fourth quarter, an increase of 40 per cent com- 
pared with 35 per cent for all industries combined. 

The release gives the estimated value of all goods at manu- 
facturers’ prices produced by the electrical manufacturing in- 
dustry (as defined by Nema) in 1937 as $2,400,000,000 while in 
1938 the industry produced approximately $1,600,000,000 worth 
of electrical machinery, apparatus and supplies. The generally 
lowered level of business in 1938 brought less business to prac- 
tically all branches of the electrical manufacturing industry. 
Thus, the value of household appliances, including kitchen and 
table appliances, electric ranges, electric water heaters, vacuum 
cleaners, washing machines, sold by manufacturers this year 
was approximately $127,000,000 as against $175,000,000 in 1937 
and the value of household refrigerators was $126,000,000 in- 
stead of 1937’s $218,000,000. 

Materials, including carbon, electrical porcelain, manufactured 
electrical mica, vulcanized fibre and laminated phenolic prod- 
ucts, used by manufacturers in the construction of electrical 
apparatus is shown as dropping from $49,000,000 in 1937 to 
$29,000,000 in 1938. Industrial apparatus, consisting of electric 
welding equipment and wire, industrial controls, heating equip- 
ment, motors and generators, was approximately $130,000,000 
as against 1937’s $206,000,000. The value of equipment for 
transmission and distribution, including switchgear, insulators, 
polo line hardware, transformers, panelboards, electrical meas- 
uring instruments and other miscellaneous equipment was $160,- 
000,000 in 1938, but $200,000,000 in 1937, while insulated wire 
and cable for light and power was valued at $73,000,000 in 
1938 as against $101,000,000 in the year previous. 


ELECTRICAL MANUFACTURING 











-for those intheknow!” 


We admit we're prejudiced when we 
openly claim that ours is the best all- 
purpose insulation material in the market. 
But when we say that Brandywine is the 
economically priced, all-rag fibre, that can be 
tapped, drilled, threaded, or formed with ease. . . 
we've got to lay our cards on the table. Ask the 
men ‘in the know’, the buyers for manufacturers of 
electrical machines and appliances. Unhesitatingly 
the verdict will be for Brandywine, whether they use 
it in tubing by standard lengths, or in fabricated 
parts to specifications. Write for samples and quota- 
tions; no obligation. Brandywine Fibre Products 
Co., 1402 Walnut Street, Wilmington, Delaware. 


FIBRE 


— — = 


Designed for Built-In Purposes | 
Exclusive 


Features! 
A high grade Elee- 
trie Heat Control 
at low Cost. 
Overshoot 200° With- 
out Damage.  Dif- 
ferential 1/10° F. and 
Rugged. No Therm- 
al Lag as active ele- 
ment is the Brass 



































































































)@ name to remember 
| When you need Springs 
por any kind —Smal] 
'ampings— Wire 
)forms—or Cold rolled 
| Spring Stee) 


shell. 

















CARTRIDGE 
THERMOSTATS 

















offer a distinct advance in the art of precision heat 
























" . 
¥ 1S for B control at low cost. Because they are unusual, 
ames—and we suggest that you send for details or write on 
a Better $ : i company letterhead for test sample. Invoice will 
pring for your 1 be rendered subject to full credit in 30 days. 
mechanism ' TYPES.—CARTRIDGE may be mounted on bracket 
2 or inserted in %" hole. Other types of mounting 
Th W ll heads are standard foreasy se Range: —— 
e 400 degrees F. Rating: 10 amp. 110 V., 5 amp. 220 V. 
ee ace Barnes Cp 
© SPRING corp . 





REGISTERED Fenwal, U. S. PAT. OFF. 


FENWAL INCORPORATED 
_ ASHLAND _ MASSACHUSETTS 
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ALLOYS, Aluminum 


Aluminum Co. of America, 
j burgh, Pa. 


ALLOYS, Bronze 


2179 Gulf Bldg., Pitts- 


Bunting Brass & Bronze Co., Toledo, O 

Secovill Mfg. Co., 65 Mill, Waterbury, Conn 
ALLOYS, Copper 

American Brass Co., Waterbury, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


ALLOYS, Magnesium 


burgh, Pa. 


AMMETERS. See Instruments. 








DOWICK 
ARMATURE 
STAND 


Sizes 2 or 3 will hold any 
length armature up to 14” 
in diameter. 


No. 2 $3.00 per pair 
No. 3 $3.75 per pair 
F.O.B. Jersey City 


RIGID—STEADY 
COMPLETE WORKING 
Patent applied for FREEDOM 


DOWICK BROS., INC. 


671 COMMUNIPAW AVE., JERSEY CITY, N. J. 





STAR INSULATING BEADS 
BALL & SOCKET TYPE 


LAVOLAIN 


e 
Write for Samples 
and Prices 


STAR PORCELAIN CO., Trenton, N. J. 


CARBON 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS-— SHAPES 


OW > s0l5 ola ela el mas 





years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


+ . SICERO, iL. 
3450 Ne 52nd EAT Suburb of Chicago 


Dow Chemical Co., Dowmetal Division, Midland, Mich. 
**‘Dowmetal.’’ 
ALLOYS, Nickel 
International Nickel Co,, Inc., 67 Wall, New York, 
N. Y 
ALLOYS, Permanent Magnet. See Mag- 
nets. 
| ALLOYS, Resistance 
Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Ce Harrison, N. J 
| Hoskins Mfg Co., Detroit, Mich. 
ALLOYS, Zinc 
New Jersey Zinc Co., 160 Front, New York, N. Y. 
ALUMINUM 
Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 








MATERIALS - ELECTRICAL & MECHANICAL PARTS + EQUIPMENT - FINISHES 


ARMATURES, Winding Stands 
Dowick Bros., Inc 671 Communipaw Ave. 
N J 


Jersey City, 


ARMORED CABLE, Strip 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Roebling’s Sons Co., John A., Trenton, N. J. 

ATTENUATORS. Radio 

Control. 


See Resistors, 


BEADS, Insulating 

Dun In Struthers, 134 N. 
4 Fist i 

Star Porcelain Cs. 41 
Lavolair 


BEARINGS, Ball and Roller 


Juniper, Philadelphia, 


Spine 


Muirhead Ave., Trenton, N. J. 


New Departure, Division General Motors Corp., Bris- 
tol Conn 

Norma-Hoffmann Bearings Corp., Stamford, Conn. 

S K F Industries, Inc., Front & Erie Ave., Phila- 
lelphia, Pa 

BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and 
Bushings, Non-Metallic. 

BEARINGS & BUSHINGS, Bronze 

Bunting Brass & Bronze Co., Toledo, O 

BEARINGS & BUSHINGS, Graphite 
sunting trass & Bronze Co., Toledo, O 

General Electri Co., Section B-4. Plastics Dept., 
Pittsfield, Mass 


BEARINGS & BUSHINGS, Non-Metallic 


Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mingtor De 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 


cinnati, O 
General Electric Co., 
Pittsfield, Mass 
Mica Insulator Co., Dept. 31, 
a. E ‘Lamicoid.”’ 
National Vulcanized 
Melrose 


Section B-4. Plastics Dept., 


200 Varick, New York, 


Fibre Co., Wilmington, Del 


Richardson C Park (Chicago), Ill. ‘‘Insu- 
waahuis Button Co., Washington Ave., Waterbury, 
Wilmington Fibre Specialty Co., Wilmington, Del. 
BELLOWS 

tridgeport Thermostat Co., Inc., Bridgeport, Conn. 


BELTS, Fan (V-Belts, Cog Belts) 


Dayton Rubber Mfg. Co., Dayton. O. 

BERYLLIUM COPPER. See Copper 
Beryllium. 

BEZELS & CRYSTALS 

American Emblem Co., Inc., Box No. 116R, Utica, 
N Y 

BLADES, Fan. See Wheels, Blower and 
Fan. 

BLOWER WHEELS. See Wheels, Blow- 
er. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 
more, Ill. 


1008 Park Ave., Syca- 


BLUE PRINT PROCESS 
Ozalid Corp 354 Fourth Ave., 
(Also White Print Process.) 


BOLTS, NUTS AND SCREWS 

American Screw Co., Providence, R. I. 

Hassall, Inc., John. 400 Oakland, Brooklyn, N. Y. 
Progressive Mfg. Co., Torrington, Conn 

Ryerson & Son, Inc., Jos. T, Chicago, III. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOXES AND CARTONS 
Gaylord Container Corp., St. Louis, Mo. 
Hinde & Dauch Paper Co., Sandusky, O. 


BRASS, BRONZE AND COPPER 


New York, N. Y. 


American Brass Co., Waterbury, Conn. 

American Nickeloid Co., 12 Second, Peru, Ill. (Pre- 
finished Brass Sheets.) 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
BRONZE BARS, Solid and Cored 

Bunting Brass & Bronze Co., Toledo, O 

BRONZE SHEETS. See Brass, Bronze 
and Copper. 

BRUSH SEATERS. See Seaters. 
BRUSHES, Commutator 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., 


Cicero, Tl 
General Electric Co., ; 
National Carbon Co., Inc., Carbon Sales Div., Cleve- 
land, O. ‘‘Pyramid.’’ 
Superior Carbon Products, Inc., 
Cleveland, O. 


BUSHINGS, Bronze. 
Bushings, Bronze. 


Schenectady, N. Y¥ 


9115 George Ave., 


See Bearings & 
BUSHINGS, Ceramic. 


See Ceramics. 


BUSHINGS, Comp. and Fibre. See Bear- 
ings & Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 

BUSHINGS, Porcelain. See Porcelain. 

CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

General Cable Corp., 420 Lexington Ave., New York, 
x. F 


General Elec. Co., 


“Glyptal,’’ 
Rockbestos 


Dept. 
**Versatol.’’ 
Products Corp., 73 


6A-201, Schenectady, N. Y. 


Nicoll, New Haven, 


Conn. ‘‘Rockbestos All-Asbestos,’’ ‘‘Rockbestos A. 
Vv. @” 

Roebling’s Sons Co., John A., Trenton, N. J. 
Rome Cable Corp., 330 Ridge, Rome, N. Y. 


CABLE, Microphone, Speaker & Battery 

ee Enameled Magnet Wire Co., Port Huron, 
Mich. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

General Cable Corp., 420 Lexington Ave., New York, 
N i 


Holyoke Wire & 710 Main, 
ass 


Rome Cable Corp., 330 Ridge, Rome, N. Y. 


CABLE, Asbestos Insulated 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

General Cable Corp., 420 Lexington Ave., New York, 
. Y¥ 


Cable Corp., Holyoke, 


General Elec. Co., Section Y-8195, Appliance and 
Merchandise Dept., Bridgeport, Conn. “*‘Deltabes- 
ton.’’ 

Rockbestos Products Corp., 734 Nicoll, New Haven, 
Conn *“*Rockbestos A. V. C.’’ 


Roebling’s Sons Co., John A., Trenton, N. J. 


CAMBRIC AND CANVAS, Varnished. 
See Cloth, Insulating. 
CANDLES, Fixture. See Tubing, Vul- 


eanized Fibre. 
CAPACITORS. 
CASTINGS, Aluminum 


See Condensers. 


Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa 

CASTINGS, DIE 

Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 

American Brass Co., Waterbury, Conn. 


Dow Chemical Co., Dowmetal Division, Midland, Mich. 
‘“‘Dowmetal’’ (Magnesium Alloy). 


CASTINGS, Magnesium Alloy 


Dow Chemical Co., Dowmetal Division, Midland, 
Mich. **‘Dowmetal.”’ 

CASTINGS, Monel, Pure Nickel, Nickel 
Alloyed 

International Nickel Co., Inc.. 67 Wall, New York. 

CASTINGS, Phosphor Bronze 

Bunting Brass & Bronze Co., Toledo, O. 

Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CELLULOSE ACETATE COMPOUNDS. 
See Plastics. 


CEMENT, Commutator 

Ideal Commutator Dresser Co., 
more, Ill. 

Mica Insulator Co., Dept. 31, 200 
en 2 


1008 Park Ave., Syca- 


Varick, New York, 


CERAMICS. Bushings, Washers, Special 
Shapes 
(See also Porcelain.) 

Electronic Mechanics, Inc., 85 Hazel, Paterson, N. J. 


Louthan Mfg. Co., East 
CHAIN, Socket 
sjead Chain Mfg. Co., 16 Mt. 


Conn. 


CIRCUIT BREAKERS 


Liverpool, O. 


Grove, Bridgeport, 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
General Electric Co., Schenectady, N. Y. 
Heinemann Electric Co., 99 Plum, Trenton, N. J. 


“Re-Cirk-it.”’ 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


CLIPS AND MOUNTINGS, Fuse 

Iiseo Copper Tube & Products, Inc., 5629 
Rd., Cincinnati, O. 

Jones. Howard B., 2300 Wabansia Ave., 

Littelfuse, Inec., 4252 Lincoln Ave., 

Patton MacGuyer Co., 17 Virginia 
ma 2 


Madison 


Chicago, Ill. 
Chicago, Ill. 

Ave., Providence, 
Sherman Mfg. Co., H. B., 


Battle Creek, Mich. 


Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 

CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

Brand & Co.,. Wm., 276 Fourth Ave., New York, 
Mm © ““Turbo.’’ 


General Electric Co., Section Q-8194, 
Merchandise Dept., Bridgeport, 

Insulation Manufacturers Corp., 
3lvd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
am 4 “‘Armatite.’’ ‘‘Empire.’’ 

Owens-Corning Fiberglas Corp., Dept. M, 


Appliance and 
Conn 


565 W. Washington 


Industrial & 


Structural Prods. Lab., Newark, O. 
CLUTCHES 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 


ELECTRICAL MANUFACTURING 























BEAD CHAIN" 


is recognized for many standard 
uses, but BEAD CHAIN* undoubt- 
edly has many more applications 
to improve existing products. 
You, as manufacturers, have de- 
sign problems. We have BEAD 
CHAIN*—and 25 years experi- 
ence in adapting it to practical, 
economical use with many prod- 
ucts. Communication is invited 
with our engineering staff. 


Trade Mark Reg. U.S. Pat, Of, 


THE BEAD CHAIN MANUFACTURING CO. 
#Reg. U.S. Pat.of. 16 MT. GROVE ST., BRIDGEPORT, CONN. 


LAMINATION DIES 


. For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 


WPM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 


HAPPY NEW YEAR ALL YEAR 


If You Specify Davis-Made Solenoids 


SPECIFICATION AND DESIGN 




























ae FEATURES 
D anf oo sizes ranging from 134” x 134” to 
my pi 3” 3’’, the compact construction of 
DB at DAVIS-MADE SOLENOIDS simplifies 
D xr | iy construction problems. Now made in both 
SS | A.C. and D.C. types and for any voltage. 
a ] Strokes range from 54"’ to 2’’, delivering up 


to 35 pounds at the end of the stroke. 





LOW IN UNIT COST 


DAVIS-MADE SOLENOIDS offer many manufacturing economies. Let the 
wide and varied experience of Davis engineers help improve your products. 


PRECISION COILS for EXACTING REQUIREMENTS 


Send specifications and details of your solenoid or coil requirements. Estimates 
submitted without any obligation. Samples to suit your exact needs. Write today. 


DEAN W. DAVIS & COMPANY, INC. 


Precision Made Coils for Every Electrical Purpose 


549 W. FULTON ST. CHICAGO, ILL. 
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FELT SOLVES MANY 
PLANT PROBLEMS 


Few basic materials have the wide range of usefulness 
of felt in plant maintenance and operation. Vibration 
reduction, sealing, packaging and insulation are four of its 
major services. Western's 38 years of experience have 
brought these wool, hair and jute felt products to a high 
degree of perfection in air conditioning, electrical and 
mechanical uses: 


GASKETS STRIPS SHEET FELT 
GASKOFELT WASHERS WICKS 


INSULATING FELT PACKAGING 
WESTFELTOPACK JUTE FELT 
HAIR FELT MOULDED PARTS 


IN ROLLS OR CUT TO SIZE. WRITE FOR 
FREE SAMPLES ON_ANY SPECIFIC USES. 


WESTERN 
FELT WORKS 


4029-4115 Ogden Avenue Chicago, Illinois 


Largest Independent Manutacturers and 
Cutters of Wool, Hair and Jute Felt. 
Established 1899 


BRANCH OFFICES IN ALL PRINCIPAL CITIES 


For Porcelain Material 
of Any Design— 





Write 
The Colonial Insulator Co. 


Akron, Ohio 
Chicago Office: 915 W. Van Buren St. 
Telephone, Haymarket 4280 



















































Magnetic Valves 


to control electrically 
the flow of 


STEAM—WATER— OIL 
—AIR—GAS—Ete. 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 


56 Beekman St., New York 















When You Buy Certified Felt 


YOU ARE BUYING 
FELT INSURANCE! 


Look for the Certified Felt 
Label when you buy! 


THE FELTERS COMPANY, INC. 

Manufacturers of Certified Felt, DU- 

FELT Oil Seals and felt washers 
210 South Street, Boston, Mass. 


Branch offices in principal cities 





COIL (Coils) 


Armature and Field. See Coils. 

Driers and Impregnators. See Ovens, Industrial. 
Electromagnets. See Coils. 

Impregnators. Vacuum. See Ovens, Industrial. 
Induction. See Coils. 

Radio Frequency. See Coils, Radio Frequency. 
Resistance. See Units and Elements. 

Winders and Spreaders. See Winding Machines, 
Coil. 

COILS 


Acme Wire Co., New Haven, Conn 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Il. 

Dano Elec. Co., 93 Main Winsted, Conn. 

Davis & Co., Inc., Dean W., 549 W. Fulton, Chicago, 
Ill. 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J 


General. Electric Co., Schenectady, N. Y 
Roebling’s Sons Co., John A., Trenton, N. J. 


COILS, Radio Frequency 


Electronic Mechanics, Inc., 85 Hazel, Paterson, N. J. 


COMMUTATOR STONES & GRINDERS 
(See also Seaters, Commutator Brush.) 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


CONDENSERS, Electrolytic Filter 
Aerovox Corp., 70 Washington, Brooklyn, N. Y., ‘Hi 
Farad.”’ 

B. L. Elec. Mfg. Co., St. Louis. Mo. 

Cornell-Dubilier Electric Co., 1008 Hamilton Blvd., 
S. Plainfield, N. J. 

Deutschmann Corp., Tobe, Canton, Mass. ‘‘Pluggin,’’ 
**Tobe.”’ 

General Electric Co., Schenectady, N. Y. 

Solar Mfg. Corp., 599 Broadway, New York, N. Y. 


CONDENSERS, Fixed 

Acme Wire Co., New Haven, Conn. 

Aerovox Corp., 70 Washington, Brooklyn, N. Y 
Cornell-Dubilier Electric Co., 1008 Hamilton Blvd., 
S. Plainfield, N. 

Deutschmann Corp., Tobe, Canton, Mass. ‘‘Pluggin,’’ 


Filter-Mite,’’ ‘‘Micranol,”’ ‘‘Tobe.’’ 
Solar Mfg. Corp., 599 Broadway, New York, N. Y. 
General Electric Co., Schenectady, N. Y. 


CONNECTORS, Wire 
Eby, Inc., Hugh H., 2066 Hunting Park Ave., Phila- 
lelphia, Pa 


MAGNET 
SOLENOID 
Electrical Coil Winding Co. Est. 


2731 Saunders St., Camden, N. J. 1924 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

Iisco Copper Tube & Products, Inc., 5629 Madison 
Rd., Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 
CONTACT POINTS. See Points, Contact. 
CONTACTS, Carbon and Graphite 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., 
Cicero, Ill 

National Carbon Co., Inc., Carbon Sales Div., Cleve- 
land, O 

Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, O. 


CONTROLLERS, Motor 
(See also Rheostats, Motor Control.) 
Allen-Bradley Cc 1309 S. First, Milwaukee, Wis. 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa 
General Electric Co., Dept. 6-A201, Schenectady, 
N Y 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


CONTROLS, Electronic 

General Electric Co., Schenectady, N. Y. 

G-M Laboratories, Inc., Dept. G., 1731 Belmont Ave., 
Chicago, Il. 

Luxtrol Co., Inc., Dept. B, 54 W. 21st St., New York, 
N. ¥ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elec Instrument Corp., 5882 Frelinghuysen 
Ave., Newark, N. J. 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio. 
CONTROLS AND VALVES, Temperature 


(See also Regulators, Temperature; Thermostats. ) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Barber-Colman Co., Rockford, Ill. 

Brown Instrument Co., Div. of Minneapolis-Honey- 
well Regulator Co., 4466 Wayne Ave., Philadel- 
phia, Pa 

General Electric Co., Schenectady, N. i 
H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 
Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 
Mercoid Corp., 4201 Belmont Ave., Chicago, Il. 

Supreme Elec. Products Corp., 105 Mt. Hope Ave., 
Rochester, N. Y. 






CONVERTERS, Rectifier. See Rectifiers. 
COPPER, Beryllium 


American Brass Co., Waterbury, Conn. 


COPPER SHEETS. See Brass, Bronze 
and Copper. 


COPPER, Thin-Sheets (Electro-Deposi- 
tion) 
American Brass Co., Dept. D5, Waterbury, Conn. 


CORD, Flexible. Heater, Lamp, Radio 
and Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire, 
Insulated. ) 
a Enameled Magnet Wire Co., Port Huron, 
Mich. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Braiding Mills, Chicago Heights, Ill. 
Driver Co., Wilbur B., Newark, N. J. 
ou Cable Corp., 420 Lexington Ave., New York, 


General Electric Co., Section Y-8195, Appliance and 
Merchandise Dept., Bridgeport, Conn. “‘Deltabes- 


ton 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 

Rockbestos Products Corp., 734 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

Roebling’s Sons Co., John A., Trenton, N. J. 
Rome Cable Corp., 330 Ridge, Rome, N. Y. 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Braiding Mills, Chicago Heights, Il. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
SLASs. 

Ohmite Mfg. Co., 4843 W. Flournoy, Chicago, II. 
tockbestos Products Corp., 734 Nicoll, New Haven, 
Conn. 


CORES, Resistor and Resistance Coil 

Colonial Insulator Co., Akron, O. 

General Electric Co., Schenectady, N. Y. 
Louthan Mfg. Co., East Liverpool, 
Star Porcelain Co., Trenton, N. 
“‘Lavolain.’’ 


CORES, Transformer 
Thomas & Skinner Steel Products Co., 1111 E. 23rd, 
Indianapolis, Ind. 


“*Thermolain,’’ 


COTTER PINS. See Pins Cotter. 


COUNTING DEVICES. See Controls, 
Electronic; Tachometers. 


COUPLINGS, Flexible 

Cullman Wheel Co., 1328 Altgeld, Chicago, III. 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 
Richardson Co., Melrose Park (Chicago), Ill. 
Torrington Mfg. Co., Torrington, Conn. 


CRANES AND HOISTS 
Robbins & Myers, Inc., Springfield, O. 


CRYSTALS, Molded. See Bezels & 


Crystals. 


CUPS, Oil and Grease 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chi- 
cago TH 

Hunter Pressed Steel Co.. Lansdale, Pa 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il. 












Trico Fuse Mfg. Co., Dept. A, Milwaukee, Wis. 


DECORATIVE METAL SPECIALTIES. 
See Escutcheons; also Name Plates; 
also Stampings, Metal. 


DIALS, Etched. See Name Plates. 


DIALS, Radio Tuning Mechanism. 
American Emblem Co., Inc., Box No. 116R, Utica, 
i Be 


DIE-CASTINGS. See Castings, Die. 
DIES AND MOLDS 


Chicago .Molded Products Corp., 1024 Kolmar Ave., 
Chicago, Ill 

Richardson Co., Melrose Park (Chicago), Ill. 
Stein & Co. Wm. P., 424 St. Paul, Rochester, N. Y. 
Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


DRAWING EQUIPMENT 
Post Co., Frederick. Box 803, Chicago, Ill. 


DRILLS, Portable. See Tools, Portable. 


DRIVES, Machine Tool 
Cullman Wheel Co., 1328 Altgeld, Chicago, TIl. 


DRIVES, V-Belt 

Dayton Rubber Mfg. Co., Dayton, O 

Worthington Pump and Machinery Corp., Harrison, 
ae 


ELECTRICAL SHEETS. See Sheets, 
Steel. 


ELECTRODES, Carbon 
National Carbon Co., Inc., Carbon Sales Div., Cleve- 
land, O. 


ELECTRODES, Welding 


General Electric Co., Schenectady, N. Y. 


ELECTRONIC CONTROLS. See Con- 
trols, Electronic. 


ENAMELING MACHINES. See Ma- 
chines, Enameling. 


ENAMELS. See Finishes. 


ENGINES, Diesel 
Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, III. 


EQUIPMENT, Chemical and Special Pro- 
cess 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, 
P. O., Philadelphia, Pa. 


EQUIPMENT, Drafting Room 
ns Co., Inc., Chas., 100 Reade, New York, 


ESCUTCHEONS 
American Emblem Co., Inc., Box No. 116R, Utica, 
N. Y. 


EYELETS 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Platt Bros. & Co., Waterbury, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 


FEELERS, Air Gap. See Gauges, Air 
Gap. 


FELT 
Felters Co., Inc., 201 South, Boston, Mass. 
Western Felt Works, 4029-4115 Ogden Ave., Chicago, 


FERRULES 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 

Patton-MacGuyer Co, 17 Virginia Ave., Providence, 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


FIBRE, Vulcanized 

Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre. 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Cod- 
ite,’’ ‘‘Vulcoid.’”’ 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

Insulation Manufacturers Corp., 565 W. Washing- 
ton Blvd., Chicago, Ill. 

National Vulcanized Fibre Co., Wilmington, Del. 
‘‘Peerless,’’ ‘‘Vul-Cot.’’ 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Ill. 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 
‘‘Fyberoid,’”” ‘‘Ohmoid.”’ 


FIBRE, Phenol. See Plastics. 


FILTERS, Radio Interference 

Aerovox Corp., 70 Washington, Brooklyn, N. Y. 
Deutschmann Corp., Tobe, Canton, Mass. ‘‘Tobe,’’ 
‘*Filterette.’’ 

Solar Mfg. Corp., 599 Broadway, New York, N. Y. 


FINISHES 
(Paints, Lacquers, Enamels.) 

Aluminum Company of America, 2179 Gulf Bldg., 
Pittsburgh, Pa. 

General Electric Co., Q-8194 Appliance and Merchan- 
dise Dept., Bridgeport, Conn. 

Roxalin Flexible Lacquer Co., Inc., Box 5812, Eliz- 
abeth, N. 


ELECTRICAL MANUFACTURING 





























Here’s why these motors are solving the 
power problems of hundreds of manu- 
facturers of electrical machines and 
equipment. Stators and rotors are de- 
signed to develop the highest possible 
efhicency. All units are equipped with 
oil-less, self-aligning bearings. Shafts 
are made of high carbon, centerless 
ground steel. Coils, of highest grade 
wire, are wound on special rag-stock 
Paper cores. All are impregnated with a 
special grade of varnish, and thoroughly ; . 
baked. That's why Pilot Motors are makes it possible to meet almost any requirement Write for 
guacassees {onion em. mechani- 
cal, or workmanshi . Write fi * 

Bulletin 37 for et bao Chicago, Milwaukee, St. Louis, Cincinnati, Detroit, Cleveland, 
no obligation. 


..Give you definite assurance 
of uniformity and high quality 
An unusually wide and diversified range of steel products 
the Ryerson Stock List. Joseph T. Ryerson & Son, Inc. Plants at 
Buffalo, Boston, Philadelphia, Jersey City 
F. A SMITH CORP., INC. y aT 

Rochester, New York COT aa 


ALSO MAKERS OF ARCTIC AIRE FANS, EXHAUST FANS, PILOT BLOWERS, ETC. 


SAVE MONEY ON CUSTOM-MADE SMALL 


PRECISION PARTS 


for Instruments, Cameras, Appliances etc. 





bs @ Our special department 4 
equipped with high-speed auto- 7) Pa 
matic machines especially de- 
° signed for the purpose — is 
prepared to handle your quan- F 
ie tity production requirements | . 
exactly to your specifications. | : 
Send us blueprints or samples <p 


Ask us to quote 


; Address: Custom Parts Dept. , oe NX 
WALTHAM |; an 

1, WATCH COMPANY | 

. Waltham, Mass. G4 sf 


WIRE 









SWITCH TO K & J FOR 











CABLE 






































‘ Insulated All Sizes of MOULDED PARTS... 
B- aoe FLEXIBLE CABLES ak teal ited If _— have Give your products the advantage of K & 
z- Varnished Cambric, Transformer Lead, to Standardized a job for J “straight line” production. It's the short- 
1. Resistant to Flame, Oscillating Fan, Specifications. THIOKOL est distance, in time and costs, between 
. Heat, Oil, Abrasion. ee Constructions Modified we're well idea and finished piece, through design, 
1. For Use with All Types eter Lead */ for Service Conditions. equipped to mould-making and moulding in the one 

of Electrical Equipment. Welding ; mould it. plant. Send for folder describing K & J 










complete service. 


wife ea 


SPECIALTIES 


All Types of Wire Prod- 
ucts and Complete Wiring 
Assemblies. 














SHIELDING 


Copper, Bronze, Aluminum or 


Steel in Wire or Ribbon Braid 





Manufactured by 


BOSTON INSULATED WIRE & CABLE CO. 


Established 1905 Dorchester, Mass. 


1204 Southard St., Trenton, N. J. 


New York Office, PEnn 6-0346 Phila. Office, HANecock 0972 





JANUARY 1939 

















































































































INSTRUMENT LITTELFUSES 
for meters, 1/200 amp. up. HI- 
VOLT LITTELFUSES for trans- 
oo ete., 1000, 5000, 10,000 
volt ranges; 1/16 amp. up. NEON 
VOLTAGE FUSES and Indicators. WRITE 
AIRCRAFT, AUTO and RADIO FOR 


FUSES; f ne, Om. 
use mounting, etc CATALOG 





TS a ee 






In complete sets, or singly. 
Modern manufacturing 
equipment, highest pre- 
cision standards. Our 
engineers work with you 
direct, insuring satisfaction, 
service and economy. An 
inquiry in no way obligates 

you. Write today. 





SPRINGFIELD 


| NEW TYPE No. i00 
Gh a “Wy (rr ni l-inch Jewel Assembly 
Uses Mazdo S6 lomp removabl 

tate from front of ans. Con - 
| furnished with smooth or faceted 


jewels. — Colors optional 


Write for complete catalogue Extremely low price 


MANUFACTURED BY 


WITT NY 1 aaa 
F. EDWIN SCHMITT SALES CO. 
134 Liberty Street, New York, N. Y. 





FLEXIBLE LEADS AND WIRING HAR- 


NESSES 


American Enameled Magnet Wire Co., Port Huron, 


Mich 


Boston Insulated Wire & Cable Co., Dorchester, Mass. 
General Cable Corp., 420 Lexington Ave., New York, 





: 
General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, 


Mass 
tome Cable Corp., 330 Ridge, Rome, N. Y. 


FLEXIBLE RESISTORS. See Cords, Re- 


sistance Line. 


FLEXIBLE SHAFT MACHINES. See 


Machines, Flexible Shaft. 


FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y. 


FURNACES, Direct-Heat, Electric 


General Electric Co., Schenectady, N. Y. 


FUSES, Enclosed 


General Electric Co., Section Q-8194, Appliance and 


Merchandise Dept., Bridgeport, Conn 


Littelfuse, Inc 4252 Lineoln Ave Chicago, Il. 

Trico Fuse Mfg. Co Dept A., Milwaukee, Wis. 
““Trico,’’ ‘“‘Kantark.’’ 

FUSES, Potential 

Littelfuse, Inc 4252 Lincoln Ave., Chicago, Til. 


(Surge Protectors.) 
GASKETS, Fibre. See Fibre, Vulcanized. 


GAUGES, Air Gap 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 


GEARS AND PINIONS, Metal 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Il 

Perkins Machine & Gear Co., Springfield, Mass. 


GEARS AND PINIONS, Non-Metallic 


Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington Del 
Continental-Diamond Fibre Co., Newark, Del. 
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SSE See ue cd 


SPECIALISTS IN GEAR AND 















PERKINS MACHINE & GEAR CO. 


lat ale leh tae 


Formica Insulation Co., 
cinnati, O 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton Del 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Ill 





4638 Spring Grove Ave., Cin- 


General Electric Co., Section B-4, Plastics Dept., 
Pittsfield, Mass. ‘‘Fabroil,’’ ‘‘Textolite.’’ 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y “‘Lamicoid.’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Richardson Co., Melrose Park (Chicago), Ill. 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 
*“Ohmoid.’’ 


GEAR-MOTORS 


General Electric Co., Schenectady, N. Y. 


GEAR STOCK, Laminated. See Plastics 
also Gears & Pinions, Non-Metallic. 


GENERATORS. See Plating Generators. 
GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. See Bearings & 
Bushings, Graphite. 


HANGERS, Ball and Roller Bearing 

S K F Industries, Inc., Front & Erie Ave., Phila- 
delphia, Pa 

HARNESSES, Wire. See Flexible Leads. 


HEATING ELEMENTS. See Units and 
Elements, Resistance Heating. 


INSTRUMENTS, Drawing 


Post Co., Frederick, Box 803, Chicago, III. 
INSTRUMENTS, Sr enery Standard 
General Electric Co., Schenectady, Y 


G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Ill. 


H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 


Triplett Elecl. Instrument Co., Section 311, Bluffton, O. 
Weston Elec] Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. 


INSTRUMENTS, Portable and Switch- 
board 

General Electric Co., Schenectady, N. Y 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 


Triplett Elecl. Instrument Co., Section 311, Bluffton, O. 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo 


Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J., ‘‘Illuminometer,’’ ‘‘Pin-Jack.’’ 


INSTRUMENTS, Resistance Bridge 
Zs 


General Electric Co., Schenectady, N 
INSTRUMENTS, Speed Indicating. See 
Tachometers. 


INSULATION (Insulating) (Insulators) 


Beads See Beads, Insulating. 


Bushings. See Ceramics. 

Ceramic. See Ceramics. 

Cloth See Cloth, Insulating. 

Composition. See Plastics 

Compounds. See Varnish, Insulating; also Wax and 
Compounds. 

Fibre. See Fibre; also Plastics. 

Lava. See Ceramics. 


Mica See Mica. 
Molded See Plastics. 


Paper See Paper Insulating 
Phenolic Fibre. See Plastics. 
Plastics See Plastics 
Porcelain. See Porcelain. 


Slot. See Paper, Insulating; also Cloth, Insulating. 

Tape. See Tape. 

Tubing See Tubing, Varnished Fabric; also Tub- 
ing, Laminated Phenolic; also Tubing, Vulcanized 


Fibre. 
Varnish See Varnish, Insulating. 
Wax See Wax and Compounds. 


INSULATION, Glass 
Owens-Corning Fiberglas Corp., Dept. M, Industrial & 
Structural Prods. Lab., Newark, O. ‘‘Fiberglas.’’ 


IRONS, Soldering 
General Electric Co., Schenectady, N. Y. 
Ideal Commutator Dresser Co., 1008-Park Ave., Syca- 


more, Ill 
Stanley Tools, 132 Elm, New _ Britain, Conn. 
Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O. 


Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


KNOBS, Radio and Instrument 
American Insulator Corp., New Freedom, Pa 
Chicago Molded Products Corp., 2144 Walnut, Chi- 


cago. Ill 

Kurz-Kasch, Inc., Dayton, O 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


LACQUERS. See Finishes. 


LAMINATED PLASTICS. See Plastics. 


LAMINATION DIES. See Dies & Molds. 


LAMPS, Miniature 
General Electric Co., Incadescent Lamp Dept., Cleve 
land, O 


LAVA. See Ceramics. 


LEADS, Flexible. See Flexible Leads. 


LETTERING EQUIPMENT 
Post Co., Frederick, Box 803, Chicago, TI. 








LIGHTS, Pilot or Indicator 
Dial Light Co. of America, 134 Liberty, New York, 
R.. % 


General Elec. Vapor Lamp Co., 889 Adams, Hoboken, 


LIMIT SWITCHES. See Switches, Limit. 


LOCK WASHER SCREWS. See Screws, 
Lock Washer. 


LOCK WASHERS. See Washers, Lock 
and Spring. 


LUGS, Copper 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, l. 

Ilsco Copper Tube & Products, Inc., 5629 Madison 
Rd., Cincinnati, O. 

Krueger & Hudepohl, 38rd & Vine, Cincinnati, O 

— MacGuyer Co., 17 Virginia Ave., Providence, 
g 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 


MACHINE TOOL DRIVES. See Drives, 
Machine Tool. 


MACHINERY, Spring-Making 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY, Wire-Making 


Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINES, Drafting Room 
Bruning Co., Inc., Chas., 100 Reade, New York, N. Y. 
Ozalid Corp., 354 Fourth Ave., New York, N. Y. 


MACHINES, Impregnating 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney 
P. O., Philadelphia, Pa. 


MACHINES, Polishing and Buffing 
Packer Machine Co., Dept. M, Meriden, Conn. 


MACHINES, Screw-Driving (Power) 
Reynolds Screw Driving Machine Co., 612 W. Lake, 
Chicago, Ill. 


MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 


MAGNETS, Lifting 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J. (Small.) 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 


MAGNETS, Permanent 

Cinaudagraph Corp., Magnet Alloy Div., Stamford, 
Conn. ‘‘Nipermag.’ 

General Electric Co., Schenectady, N. Y. 

Simonds Saw & Steel Co., Lockport, N. Y. 


MANUFACTURING, Contract 
Danbury-Knudsen, Inc., 30 Rockefeller Plaza, New 
York, > 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


MATERIALS, Drawing 
Bruning Co., Inc., Chas., 100 Reade, New York, N. Y. 


MEGOHMMETERS. See Instruments. 


MELTING POTS, LADLES. See Pots & 
Ladles. 


METALS, Colored. See Metals, Pre- 
finished. 


METALS, Laminated. See Metals, Ther- 
mostatic. 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

American Nickeloid Co., 12 Second, Peru, Ill. 
‘‘Nickeloid,’’ ‘“Tint-Metal.’’ 

Thomas Steel Co., Warren, O. 


METAL, Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

Callite Products Div., Eisler Elec. Corp., 547 - 39th, 
Union City. N. J.  “Calliflex.’’ 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 

Dole Valve Co.. 1901-1941 Carroll Ave., Chicago, III. 

General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass. ‘‘Truflex.’’ 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
“*Wilco.’’ 


METERS. See Instruments. 


MICA 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Mica- 
bond.’’ 

General Electric Co., Section M-619, Insulating Ma- 
terials Div., Appliance and Merchandise Dept., 
Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Tl. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 

r “Micanite.”’ 
New England Mica Co., Inc., Waltham, Mass. ‘‘Y-26.’’ 


MOLDED INSULATION. See Plastics. 


MOLYBDENUM 
Wire, Rods, Sheets, Special Shapes. 

Callite Products Division, Eisler Elec. Corp., 547— 
39th, Union City, N. J. 


MONEL METAL 

Driver-Harris Co., Harrison, N. J. 

Driver Co., Wilbur B., Newark, N. J. 

International Nickel Co., Inc., 67 Wall, New York, 


MOTOR DRIVE UNITS. See Drives, 
Machine Tool. 


MOTOR GENERATORS 
General Electric Co., Schenectady, N. Y. 


MOTOR STARTERS. See Controllers, 
Motor. 


ELECTRICAL MANUFACTURING 


we aC aa Te 


14 to 96 D.P. 











7 SPURS WORMS 


SPIRALS RATCHETS 


BEVELS SEGMENTS 





SPIRAL GEARS like these can “go haywire in a 
hurry” if they are not ‘right’...Being right or wrong 
is the big difference between being IN or OUT 
°, of the ‘know-how’. Buy yours from SPECIALISTS 


such as— 


Made to order only No stock No catalog 


rg SY XA ectateey 


ad 


oe. 


‘19650 W. Medill Ave. Phone Humboldt 3482 


fete «COULDN'T PULL THE WIRE 
QUT OF THIS 70 AMPERE 


: ILSCO 
SOLDERLESS 
CONNECTOR 


in a test demonstration at the 
h Fifth Annual Electrical Trade Show of New England, Exhibition Hall, Boston, 
I March 9-11. 

D., YOU Try To Pull The Wire Out! 

2. Send a postal card for a large, free display board of sample 
ILSCO lugs. 


ILSCO COPPER TUBE & PRODUCTS, INC. 


5629 MADISON ROAD CINCINNATI, OHIO 
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: SPECIAL WASHERS 
fo¥@) and STAMPINGS 


Send or Phone for Illustrated Catalog 


yn » —_ 
(om THE QUADRIGA MFG. CO. 
+ 209 West Grand Avenue, Chicago, Illinois 
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ROTECT your product — 


and reduce costs—at every point where 
fastening devices are required by using 
screws and headed parts by PROGRESSIVE. 
Let PROGRESSIVE items, produced efficiently 
and accurately by the cold upset process, 
show you the way to substantial savings 
both in original costs and in assembly opera- 
tions. In addition to standard machine screws 
and nuts, PROGRESSIVE is equipped to meet 
demands for made-to-order parts in any metal. 
We invite you to submit your problems to 
Gain PROGRESSIVE specialists for intelli- 

PROMCO) gent. prompt solution. 

4, 8R AND « 


The PROGRESSIVE MEG. CO. 


Oe eee ee ee ee ee ee 








| everything 


© TO HEAT, 
POUR, APPLY 


WAX 


HEATING — Uniform heating 
throughout under’ thermo- 
static control, fixed or vari- 
able type, to your specifica- 
tions . . . No cold spots or 
carbonization . . . Low heat 
concentration with complete 


ee melting. 
POURING—Heaters have hand 


or foot operation; non-clog, 
non-freeze, heated outlets in 
%" to ¥%” sizes—dual out- 
lets if desired — application 
by stream or drops. 


APPLYING—Thermostatically- 
controlled heated hoses and 
nozzles—or hand wax drop- 
pers or applicators — where 
suited to the production 
problem. Also tanks for 
dipping. 



















Hand Wax Dropper 
or Applicator 


Wax Heater & 
Pourer 
2 qt. to 15 gals. 





Write Today for details on 
Wax Heaters—or Heaters 
Full 


for any other kinds. of 
length 
heated compounds. 
flexible 


with STA-WARM ELEC. CO. 
565 N. Chestnut St., Ravenna, O. 


nozzle 


































SSS eS) 


For air conditioning and humidifying. 
Have self-cleaning orifices; 1 to 5 gal- 
lons of water atomized per hour. 





$3.00 less 40°, to the trade. Orde 
sample today. Solenoid valves 
for water, gas, air, steam or oil. 


SUPREME ELECT. PRODUCTS CORP. 
105 MT. HOPE AVENUE, ROCHESTER, N. Y. 





Maintain a constant 

level of oi! in bear- 

ings, gearhousings, line shalts, etc. 
They modernize your equipnent @ 
give that added sales feature @ re- 
duce selling resistance @ guarantee 
proper lubrication @ place you a 
step ahead of your competitor. 


TRICO FUSE MFG. CO. Hipals 


ae): 
MILWAUKEE, WIS., U.S. A. LITERATURE 











| FRANKLIN 


‘AM ll TEX . 1 


a 


FRANKLIN VULCANIZED FIBRE 
FRANKLIN LAMITEX 


(LAMINATED BAKELITE) 


SHEETS — RODS TUBES WASHERS 
SPECIALISTS IN PUNCHINGS AND 
FABRICATED PARTS—ONE OR 
A MILLION PIECES PROMPTLY. 
(Also Fiberboard Sheets and Fibertuf Tubes) 


FRANKLIN FIBRE-LAMITEX CORP 
190 E. 12th St., WILMINGTON, DEL. 








MOTORS 
(See also ‘Motor specifications for Designed-in 
Power Applicatior elsewhere in this issue.) 
Baldor Electric Co., 4300 Duncan Ave., St. Louis, Mo 


Barber-Colman Cx Rockford, Ill 

Bodine Elec. Cc 2256 W. Ohio, Chicago, Ill 

Delco Appliance Division, General Motors Sales Corp., 
Rochester, N. Y (Also Radio Tuning Motors.) 

Delco Products Division, General Motors Corp., Day- 


ton, O 
Dunmore Company Dept 109-A, Racine Wis 
Electric Specialty Cc 213 South, Stamford, Conr 
Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave Chicago, Ill 
General Electric Co., Schenectady, N. Y 
Haydon Mfg. C« Inc Forestville, Conr 
Holtzer-Cabot Elec. C« 125 Amory, Boston, Mass. 
Janette Mfg. Ce 556 W. Monroe, Chicago, Ill 
Kendrick & Davis Co., Inc Lebanon, N. H 
Kingston-Conley Elec. Co., North Plainfield, N. J. 
Leland Elec. C¢ Dayton, O 


Master Elec Co Dayton, O 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 
Robbins & Myers, Inc Springfield, O 

Signal Elec. Mfg. Co Menominee, Mich 

Smith Corp F. A Rochester, N. Y 


Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, Tl 

Victor Elec Prods., Inc 848 Reading Rd Cincin- 
nati, O 

Wagner Elec. Cory 6400 Plymouth Ave St. Louis, 
Mo 


MULTIPLE LEAF CONTACT 
SWITCHES. See Plugs & Jacks, Radio. 


NAILS 
American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 


Hassall, Inc Johr 400 Oakland Srooklyn, N. Y 


NAME PLATES 


American Emblem Co Ine Box No. 116R, Utica, 
=. © 
Grammes & Sons, Inc L. F Dept. B-2, Allentown 
Pa 
NICKEL 
International Nickel Ce Im 67 Wa New York 
N. ¥ 
NICKEL-SILVER 

(Sheet, Rod, Tube, Wire.) 
American Brass C« Waterbury, Conn 


100 


Newark, N. 


Driver-Harris 


NOZZLES, Spray 


NUT SETTERS. 
Machines, 


Portable; 
Screw-Driving. 


Machine. 


NUTS, Self-Locking 


Speed Nut Div., 


OHMMETERS. Instruments. 





OIL SEALS. 


OIL-LESS BEARINGS. 
Bushings, 


Bearings 


Graphite; Bearings & 


Non-Metallic. 


OSCILLOGRAPHS. See Instruments, also 


OVENS, Industrial and Laboratory 
ne t Temper Drawing, Mold Baking 

y 

Philadelphia 


PACKING MATERIAL 


Finishes. 





PAPER AND CLOTH, Tracing 


., 100 Reade, New 


Insulating 


Merchandise 


Manufacturers Washington 





Mica Insulator Co., 200 Varick, New York, 


Wilmington, 





Owens-Corning Fiberglas Corp M; Industrial & 
230 Park Ave., 


Wilmington, 
“*Fyberoid.’”’ 


PEGS, Armature 


Manufacturers Washington 
Varick, New York, 
Wilmington, 


PENDANTS, Socket Chain 


sridgeport, Conn. 
PHENOL FIBRE. 
PHENOLIC COMPOUNDS. See 
PHOSPHOR BRONZE 


Bunting Brass 


Driver- Harris a 
65 Mill, Waterbury, Conn 


PHOTOELECTRIC CELLS AND TUBES 
Hunting Park Ave., 


Schenectady, 
M Laboratories, 


, 54 W. 21st St., New York, 


Frelinghuysen 
**Photronic.’’ 


PILOT LIGHTS. 
PINIONS. 


PLASTICS, Laminated or 


Buttor : Works 











Consolidated Molded Products Corp., Scranton, Pa. 
“*Lacanite,’’ ‘‘Arcolite.’’ ‘ 

Continental-Diamond Fibre Co., Newark, Del. 
‘““‘Dilecto,’’ ‘“‘Dilophane,’’ ‘‘Celoron.”’ 


Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del 

General Electric Co., Section B-4, Plastics Dept 
Pittsfield, Mass. ‘‘Textolite,"’ (‘‘Cetec’’ Cold Mold) 

Imperial Molded Prods. Corp., 2927 W. Harrison, 
Chicago, Ill 

Kuhn & Jacob Moulding & Tool Co., 1204 Southard, 
Trenton, N. J 

Kurz-Kasch, Inc., Dayton, O 

Macallen Co., 16 Macallen, Boston, Mass 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del 
“*Phenolite.’ 

Resinox Corp., 17 Battery Pl., New York, N. Y¥ 

Richardson Co., Melrose Park (Chicago), Ill *“‘Insu- 
rok.”” 

Synthane Corp., Oaks, Pa 

Taylor Fibre Co., Norristown, Pa 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn 

Wilmington Fibre Specialty Co., Wilmington, Del., 
Ohmoid.’ 


SAILMEAAT SE 


PLATES, Carbon Resistance 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., 
Cicero, Tl 

National Carbon Co., Inc., Carbon Sales Division, 
Cleveland, O 

Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, O 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 


PLATING GENERATORS 

Electric Specialty Co., 213 South, Stamford, Conn 
General Electric Co., Schenectady, N. Y 

Kendrick & Davis Co., Lebanon, N. H 


PLATINUM. See Points, Contact. 


PLATINUM 

Baker & Co Inc 113 Astor, Newark, N. J 

Wilson Co., H. A., 105 Chestnut, Newark, N. J 
““Wilco.”” 

PLUG & CORD SETS 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 


Diamond Braiding Mills, Chicago Heights, Ill 

General Cable Corp., 420 Lexington Ave., New York, 
; ae 

General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn ‘““Ge-Flex,’ 
‘‘Tell-tale Tap,’’ ‘‘Unicord.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass 

Rome Cable Corp., 330 Ridge, Rome, N. Y. 


PLUGS, Attachment 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, T1! 

General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept Bridgeport, Conn 

Hart Mfg. Co., Hartford, Conn. 


PLUGS, Expansion 
Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich. 


PLUGS & JACKS, Radio 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
Til. 


PLUGS & SOCKETS, Multiple Contacts 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago 
Til. 


PLUGS & SOCKETS, Single Contact 


Jones, Howard B., 2300 Wabansia Ave., Chicago, III. 


POINTS, Contact 

Molybdenum, Platinum, Silver, Tungsten, Special 
Alloys 

Baker & Co., Inc., 113 Astor, Newark, N. J 

Callite Products Division, Eisler Elec. Corp., 547— 
39th, Union City, N. J 

General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass 

Wilson Co., H. A., 105 Chestnut, Newark, N. J 
““Wilco.”” 


PORCELAIN 

Akron Porcelain Co., Akron, O. 

Colonial Insulator Co., Akron, O **Porcelex.’’ 

Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’ 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
‘‘Nu-Blac,’’ ‘‘Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.’’ 

Universal Clay Products Co., 1540 E. First, San- 
dusky, O. 


POTENTIOMETERS. See Resistors, 
Radio Control. 


POTS & LADLES, Melting 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.’’ 

General Electric Co., Schenectady, N. Y. 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O. 
‘*Triplex.’’ 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PRE-FINISHED METALS. See Metals, 
Pre-finished. 


PULLEYS, Steel 
Dayton Rubber Mfg. Co., Dayton, O. 


PUSH BUTTON STATIONS. See 
Switches, Remote Control. 


PYROXLIN COMPOUNDS. See Plastics. 


RAWHIDE GEARS. See Gears & Pin- 
ions, Non-Metallic. 


RECEPTACLES, Lamp. See Sockets, 
Lamp. 


RECTIFIERS, Current 
B. L. Elec. Mfg. Co., St. Louis, Mo. 


ELECTRICAL MANUFACTURING 
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roo ae Low Cost 
TEMPERATURE CONTROL 


In Products 
You can save money with Klixon Like These 
Thermo-snap Switches. And at the 
same time, have in your product a @ Electrical Equip- 
better temperature control unit—one 
that is snap-acting, non-radio-interfer- 
ing, vibration-proof and positive in : 
operation. Completely contained in a 
small compact unit, these switches 
have no toggles, magnets, relays, or 
other complicated parts. They operate 
solely by a carefully calibrated snap- 
acting thermostatic disc that is made to 
give years of failure-proof service. @ Miscellaneous 
Klixon Thermo-snap switches are low h Niall cael 
in cost; easy to install—even in very ee 
small products; and are available for a industrial prod- 
wide range of temperature, voltage ucts requiring 
and load requirements. Write for built-in tempera- 
complete information. 

ture control or 


automatic opera- 
tion. 


ment. 


Heating, Cool- 
ing, Ventilating, 
and Air Condi- 
tioning Equip- 
ment. 
















Double Cup Washer 
Lugs 1015 Series 







AND CONNECTORS FOR ALL PURPOSES 
» WRITE FOR CATALOG « 


KRUEGER & HUDEPOHL 
THIRD & VINE STS. CINCINNATI, OHIO 


MAINTAIN QUALITY 
aaa 


hismmtEs MADE nameplates, 


dials, etched specialties carry through 
to the final stage of finish the quality 
you build into your product. The most exact- 
ing specifications on any type of decorated 
metal product will be fully satisfied. Write 


for full information—today. 
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To quality products 


attach 





cE 
a tough long-wearing 
heavy duty | 
60°% jacketed | 
PORTABLE CORD | 


with unusual qualities 


Samples and bulletin upon request 


ROME CABLE 


Corporation 


RIDGE STREET ROME, N. Y. 





Sales Offices: NEW YORK, CHICAGO, CLEVELAND, PITTSBURGH, 


BOSTON, RICHMOND, PHILADELPHIA & LOS ANGELES 






















































































New, Tach 
Hae Ae ae 


@ With only one moving part, this H-B 
relay is designed for long-life and depend- 
able operation. Has no AC hum or chatter, 
Rom 2 foley 4° Mr ie ile Mila a -lecel leet lied! 
nterfere with its operation High speed 
opening and closing, mercury to mercury 
break, and will position 
within 45 degrees of Write for 
nformation 


Operate in any 
vertical 
no obligation 


abe mee eee ee 


2533 No. Broad Street, Philadelphia, Pa 


and 
METAL SPECIALTIES 


Superio 
. r Workm . 
in brass o; ste *nship 


el, Send 


LINDEN & co ‘a 


891 BROAD z . 
ST 
PROVIDENCE 4 


Pa ee 


Gardiner Rosin Core Solder is made by 
modern production methods that assure fast, uniform 
work . . . savings in both time and material. Yet it 
sells for less than even ordinary solders. 

Also made in Acid Core and specials in various 
allovs, core sizes and gauges. 

EASTERN SALES OFFICES AND WAREHOUSE: 
David M. Kasson & Co., 264 Canal St., New York 


Sy 


S - (4 
&-.. lardiner = 
me EN SET AL COP, 


J 





4818 So. Campbell Ave., Chicago, Ill. 


PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical 
Purposes, Natural 
Black, Oil Finish 


Quarries: 
Monson, Maine 


Office, Portland, Maine 











General Electric Co., Section Q-8194, 
Merchandise Dept., Bridgeport, Conn. 
Ward Leonard Elec. Co., 34 South, Mt. 


Appliance and 

Vernon, N. Y. 

REFRACTORY PORCELAIN. See Cera- 
mics; Cores, Resistor; Porcelain. 


REGULATORS, Speed. 
Motor. 


See Controllers, 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; Thermo- 
stats.) 


Allen-Bradley Co., 1309 S. First. Milwaukee, Wis. 


Brown Instrument Co., Div. of Minneapolis-Honeywell 
Regulator Co., 4466 Wayne Ave., Philadelphia, Pa. 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
l’a “‘Dunco.”’ 


Schenectady, N. Y. 
Belmont Ave., Chicago, Ill. 


General Electric Co., 
Mercoid Corp., 4201 


REGULATORS, Voltage 

General Electric Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Ward Leonard Elec. Co., 


34 South, Mt. Vernon, N. Y. 


RELAYS 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
American Automatic Electric Sales Co., 1033 W. Van 


Buren, Chicago, Ill. ‘‘Autelco,’’ ‘“‘Strowger.’’ 
Brown Instrument Co., Div. of Minneapolis- Honeywell 
Regulator Co., 4466 Wayne Ave., Philadelphia, Pa. 


Clare & Co., C. P., Lawrence & Lamon, Chicago, III. 


Davis & Co., Inc., Dean W., 549 W. Fulton, Chicago, 
Ill. 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.’’ 

Eagle Signal Corp., Moline, Ill. 

General Electric Co., Schenectady, N. Y¥ 


G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Il 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
Ill. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 


Supreme Elec. 
Rochester, N i 

Ward Leonard Elec. Co., 34 South, Mt 

Weston Elecl. Instrument Corp., 582 
Ave., Newark, N. J. 


Products Corp., 105 Mt. Hope Ave., 


Vernon, N. Y. 
Frelinghuysen 


RESISTANCE LINE CORD. 
Resistance Line. 


See Cords, 


RESISTORS, Power Circuit 
Aerovox Corp., 70 Washington, Brooklyn, N. Y. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

**Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.’’ 
General Electric Co., Schenectady, N. Y. 

Broad, Phila- 

delphia, Pa. 
National Electric Controller 

Ohmite Mfg. Co., 4843 W. Flournoy, Chicago, Tl. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


International Resistance Co., 405 N. 
Co., 5309 Ravenswood 
Ave., Chicago, 


RESISTORS, Radio Control 


Attenuators, Fixed Resistors, Rheostats, Potenti- 


ometers. 
Aerovox Corp., 70 Washington, Brooklyn, N. Y. 
1309 S. First, Milwaukee, Wis. 


Allen-Bradley Co., 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, 
nm. 


International Resistance Co., 405 N. Broad, Phila- 
delphia, Pa 

National Electric Controller Co., 5309 Ravenswood 
Ave., Chicago, 

Ohmite Mfg. Co., 4843 W. Flournoy, Chicago, TIl. 


Ward Leonard Elec Co., 34 South, Mt. Vernon, N. 


RHEOSTATS, Motor Control 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
General Electric Co., Schenectady, N. Y. 
International Resistance Co., 405 N. Broad, Phila- 
delphia, Pa 
National Electric Controller Co., 
Ave., Chicago, Il. 
Ohmite Mfg. Co., 4843 W. Flournoy, Chicago, T11. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
“‘Vitrohm.’’ 


5309 Ravenswood 


RHEOSTATS, Radio. See Resistors, 
Radio Control. 

RIVETS 

Hassall, Inc., John, 400 Oakland, Brooklyn, N. Y. 

Progressive Mfg. Co., Torrington, Conn. 


Waterbury 
Conn. 


R.P.M. COUNTERS. See Tachometers 
RUBBER, Hard & Soft Molded 


Castle Rubber Co., East Butler, Pa. 


SCREW DRIVERS, Portable. See Tools, 
Portable. 


Button Co., Washington Ave., Waterbury, 


SCREW DRIVING MACHINES. 
Machines, Screw-Driving. 


See 


SCREW MACHINE PRODUCTS, Fibre. 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 
Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 
Danbury- Knudsen, 
Yoru. N. Y¥. 


Inc., 30 Rockefeller Plaza, New 


Linden & Co., Inc., 891 Broad, Providence, R. I. 
Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 

Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SCREWS, Lock Washer 
Shakeproof Lock Washer Co., 2533 N. 


Keeler Ave., 
Chicago, II}. ““Sems.”’ 





SCREWS, Machine 

American Screw Co., Providence, R. I. 
Progressive Mfg. Co., Torrington, Conn 
Scovill Mfg. Co., 65 Mill, Waterbury, 


SCREWS, 


American 


SCREWS, Set 


Scovill Mfg. Co., 65 


Conn 


Recessed Head 
Screw Co., Providence, R. I. 


Mill, 


SCREWS, Tapping 
Shakeproof Lock Washer Co., 
Chicago, Ill. 


SCREWS, Thumb 


Progressive Mfg. Co., Torrington, 


SEALS, Oil 

Felters Co., Inc., 201 South, Boston, Mass. 
Garlock Packing Co., Palmyra, N. Y. ‘‘Klozure.’’ 
Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chi 
cago, Ill. 


SEATERS, Commutator Brush 
Ideal Commutator Dresser Co., 1008 Park Ave., 
more, Ill. 


SEPARATORS, Magnetic 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 


SHADES, Mica 
— Insulator Co., Dept. 31, 200 Varick, New York, 


Waterbury, Conn 


2533 N. Keeler Ave. 


Conn. 


Syea- 


New England Mica Co., Waltham, Mass. 


SHEARS, Metal Cutting. See Tools, Port- 
able. 


SHEETS, Brass, 
Brass, Bronze 


SHEETS, Iron Enameling 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


SHEETS, Nickel. Nickel. 


SHEETS, Steel 

American Nickeloid Co., 12 Second, 
finished) 

American Steel & Wire Co., 


Bronze, 
and 


Copper. See 


Copper. 


(United 


See 


Peru, Ill. 
Rockefeller Bldg., Cleve- 


(Pre- 


land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite City, Ill. 
Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 
SHELLS, Screw Socket 
ee Co., 17 Virginia Ave., Providence, 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
SILVER 
Sheet, Rod, Tube, Wire, Anodes. 
Baker & Co., Inc., 113 Astor, Newark, N. J. 


Handy & Harman, 82 Fulton, New York, N. Y. 
General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 


Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
“*‘Wilco.”’ 

SLATE 

Portland-Monson Slate Co., Portland, Me. 

SLEEVING, Saturated. See Tubing, 
Varnishea 

SLOT INSULATION. See Paper, Insu- 


lating; also Cloth, 

SLOTTING MACHINES AND TOOLS 

General Electric Co., Schenectady. N. Y 

Ideal Commutator Dresser Co., 1008 Park 
more, Ill. 


SOCKETS, Electronic 


Electronic Mechanics, Ine., 85 


SOCKETS, Lamp 
General Electric Co., Section Q-8194, 
Merchandise Dept., Bridgeport, 


SOLDER, Self-fluxing 


Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, 
Til. 


Insulating. 


Ave., Syca- 


Tube 


Hazel, Paterson, N. J. 


Appliance and 
Conn. 


SOLDER, Silver 
General Plate Co., Div. of Metals and Controls Corp, 


34 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y 
“Sil-Fos,’’ ‘‘Easy-Flo.”’ 

Wilson Co., H. A., 105 Chestnut, Newark, N. J 


“*Wilco.’’ 


SOLDERING COMPOUNDS 
Stick, Paste. Flux, Salts, Fluid. 
—— Metal Co., 4818 S. Campbell Ave., Chicago, 


General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

SOLDERING IRONS. See Irons, Solder- 
ing. 

SOLDERING POTS. See Pots and Ladles. 

SOLENOIDS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, II. 

Davis & Co., Inc., Dean W., 549 W. Fulton, Chi- 


cago, Ill. 
Electrical Coil Winding Co., 2731 Saunders, Camden, 
BN. 2 


General Electric Co., Schenectady, N. Y. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
Tl 


Roebling’s Sons Co.. John A.. Trenton. N. J. 
Trombetto Solenoid Co., Milwaukee, Wis. 


ELECTRICAL MANUFACTURING 
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K You are cordially invited to call and inspect this great 
new Custom Molding Plant. 
. mo : , @ The fatigue-proof quality of Dole Thermostatic Bi-Metal adds 
Here you will find a spacious well equipped tool room lasting quality to any device in which it is used. Under test it is shown 
manned by expert mechanics of long experience in mold to respond to the same degree the ten (10) millionth time as the first. 
e This temperature sensitive metal isin use everywhere as the actuating 








mating—a full complement of presses for both compression 
and injection molding—a finishing department geared to fast, 
accurate, economical production, and above all an engineering 
staff of unsurpassed ingenuity and ability ready to cooperate 
with you on your molding problems. 


CHICAGO MOULDED PRODUCTS CORP. 


1024 No. Kolmar Ave. Chicago, U. S. A. ri 
Sales Representatives Lye 
510 Stephenson Bldg. 1225 No. Water St. 211 E. 14th St. CZCCE cy 
Detroit, Mich. Milwaukee, Wis. Kansas City, Mo. 
Laie 


610 Plymouth Eldg. 3625 College Ave. 3650 Dover Place TH Skee: 
Minneapolis, Minn. Indianapolis, Ind. St. Louis, Mo. 


element in millions of Dole Automotive Thermostats and in other manu- 
facturers’ nationally advertised controls. 


Dole Thermostatic Bi-Metal can be purchased as raw material 
in sheets, strips and coils. Or, it is furnished in fabricated shapes or 
assemblies to specification. WRITE FOR FULL DATA, 


THE DOLE VALVE COMPANY {301-1941 Coroll Ave. 


Offices: Detroit and Albany, N. Y. 












| are dry 
MOTORS 


A Type for Every Need 


DEPENDABLE 110-volt Induction and 
Universal Motors (AC or DC), both en- 
cased and skeleton types, with or with- 
















This electrical thermometer 










measures 





motor 


out built-in gear box that gives range 
of speeds and one or two drive shafts. 
Built to industrial standards. Thous- 
ands in use doing hundreds of different 


temperatures 


Gy 


@ This low priced, G-M de- 
signed electrical thermom- 
eter is ideal for motor temperature measurements. Readings are 
made in degrees C. of either actual temperatures or temperature 
rise only. There is provision for making ambient temperature 
corrections. The scale is graduated 1° C. per mm. The unit in- 
cludes one thermocouple and a G-M electrical thermometer 
calibrated together. Complete description of this unit is given 
in G-M Data Bulletin 164. Write for your copy. 


| T E R M | N A L 9 A ¥ E L $ Send This Coupon for Data Bulletin164 


Terminals, such as these, supplied mounted on panels, to your blue print, or 
probably standard panels shown in our bulletins will fulfill your requirements. Name. 


Write Us Asking for Bulletins 


jobs. Remarkably low prices on one 
ora million. Also low voltage motors. 





SpeedWay Manufacturing Co. 


7 Lite re) | 
. : ss . ee: 
1828 So. 52nd Ave., Cicero, Il CIRCULAR 






d, 





‘ P Company 
, Leading electrical manufacturers are regularly = 


p purchasing our products. Stree 


P Over 400 standard items of TERMINALS, TERMINAL PANELS | city 
. ELECTRICAL PLUGS AND SOCKETS 


, HOWARD B. JONES G-M_LABORATORIES [NC. 


2300 WABANSIA AVENUE CHICAGO, ILL. ey ee ee 











JANUARY 1939 

















SOFT and HARD RUBBER MOLDING 
Soft rubber 


handles for 
troublelamps, 
extension 
lights, etc., 
both keyless 
and snap 
switch types. 
Custom mold- 
ing to elec- 
trical trade 
specifications. 
Send us your 
inquiries. 





CASTLE RUBBER CO. 


Butler, Pa. 





TROMBET TIA SOLENOID CO. 


MILWAUKEE WISCONSIN 
U.S.A 


A.C. & D.C. SOLENOIDS 


Any voltage, any frequency—General purpose— 
15 sizes—'4 to 90 Ibs. High speed—11 sizes—'4, to 
35 Ibs. Long Stroke—11 sizes 1% to 35 Ibs. 


SOLENOIDS FOR D.C. ONLY 


Pulling Capacity %4—10,000 Ibs. 


A.C.—SOLENOID BRAKES—D.C. 
Disk and Shoe Brakes up to 2,500 ft-ibs. 


RECIPROMOTORS—SEMOTORS 
any capacity 
Special Equipment Our Specialty 


Z~¥ “Vy 


VpRAL 
WRAPPED 
SQUARE > > ROUND 
RECTANGULAR 
Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 





For identifying Wires 

Parts, etc. _Embosse 

or Stamped Consecutive 
Numbers a specialty. Made from 
aluminum, brass or copper. All sizes 
and styles. Write for free samples 
and prices. 


NATIONAL BAND & TAG CO. 


Dept. 9-594 Newport, Kentucky 





SPEED INDICATORS. See Tachometers; 


also Stroboscopes. 


SPEED REDUCERS 

Barber-Colman Co., Rockford, Tl. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, III. 

Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 

Deleo Products Div., General Motors Corp., Dayton, O 

Dumore Co., Dept. 108-M, Racine, Wis. 

Electric Specialty Co., 213 South, Stamford, Conn. 

Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Il 

General Elec. Co., Schenectady, N. Y. 

Haydon Mfg. Co., Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Janette Mfg. Co., 556 W. Monroe, Chicago, Ill. 

Kendrick & Davis Co., Lebanon, N. ; 

Leland Elec. Co., Dayton, O 

Master Elec. Co., Dayton, O 

Robbins & Myers, Inc., Springfield, O 

Signal Elec. Mfg. Co., Menominee, Mich. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo. 


SPEED REGULATORS. See Controllers, 
Motor. 


104 


SPRING-MAKING MACHINERY. See 
Machinery, Spring-Making. 


SPRINGS 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barns Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Barnes-Gibson-Raymond, Div. of Associated Spring 
Corp., 6399 Miller Ave., Detroit, Mich. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 

Dunbar Bros. Co., Bristol, Conn. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill. 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich 

Hunter Pressed Steel Co., Lansdale, Pa. 

Peck Spring Co lz Grove Ave., Plainville, Conn. 


Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 


SPROCKETS 
Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 


STAMPINGS, Metal 
Aluminum Goods Mfg. Co., Manitowoc, Wis. 


American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 


American Emblem Co., Inc., Box No. 116R, Utica 
a. eae 


Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Com 


Danbury-Knudsen, Inc., 30 Rockefeller Plaza, New 
York, N Y 


Grammes & Sons, Inc., L. F., Dept. 393, Allentown, 


Pa 
Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich 


Hunter Pressed Steel Co., Lansdale, Pa. 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

Linden & Co., Inc., 891 Broad, Providence, R. I. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
ae 


Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, IT. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry Da 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Il. 

Sherman Mfg. Co Hi. B., Battle Creek, Mich. 


STAMPINGS, Small Non-metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

General Electric Co., Section B-4 Plastics Dept., Pitts 
field, Mass 

Quadriga Mfg. Co.. 209 W. Grand Ave., Chicago, Ill. 

Richardson Co., Melrose Park (Chicago), Il. 

Taylor Fibre Co., Norristown. Pa 

Wilmington Fibre Specialty Co., Wilmington, Del. 


STARTERS, Motor. 


See Controllers, 
Motor. 


STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bldg.. Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, III. 


STEEL, Magnet 

Cinaudagraph Corp., Magnet Alloy Div., Stamford, 
Conn ‘Nipermag.’’ 

Simonds Saw & Steel Co., Lockport, N. Y. 


STEEL SHAFTING, Screw Stock 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 

land, O (United States Steel Corp. Subsidiary.) 
Ryerson & Son, Inc., Jos. T., Chicago, Iil. 


STEEL SHEETS. See Sheets, Steel. 
STEEL SHEETS, Enameling 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Republic Steel Corp., Cleveland. O 

Ryerson & Son, Inc., Jos. T., Chicago, I. 


STEEL, Stainless 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Driver Co., Wilbur B., Newark, N. J. 

Republic Steel Corp., Cleveland, O 

Rverson & Son, Inc., Jos. T., Chicago. IT. 

Simonds Saw & Steel Co., Lockport, N. Y. 


STEEL, Strip 
American Nickeloid Co., 12 Second, Peru, Ill. (Pre- 
finished) 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. (Cold Rolled Spring.) 
Cold Metal Process Co., 2129 Wilson Ave., 

town, O. (Cold Rolled.) 
Granite City Steel Co., Granite City, Il. 
tepublic Steel Corp., Cleveland, O. 
Rverson & Son. Inc., Jos. T., Chicago, TI. 
Thomas Steel Co., Warren, O. (Bright Finish, Zine 
Coated, Copper Coated.) ‘‘Thomastrip.’’ 


Youngs- 


STRAIN RELIEFS, Cord 


Eby. Inc., Hugh H., 2066 Hunting Park Ave., Phila- 
delphia. Pa. 


General Electrie Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


STRAPPING, Box 
tnebling’s Sons Co., John A., Trenton, N. J. 


STRIPPERS, Wire 
Pyramid Products Co., 2224 S. State, 
Smith Corp., F. A., Rochester, N. 


Wire Stripper Co., 1727 Eastham Ave., E. Cleveland, 
Ohio. 


Chicago, Ill. 


STROBOSCOPES 
General Electric Co., Schenectady, N. Y. 





SWITCHES, Fixture 


General Electric, Appliance and Merchandise Dept., 
Bridgeport, Conn. 


SWITCHES, Heater 

General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 


SWITCHES, Level and Float 


Allen-Bradley Co., 1309 §S. First, serene, Wis. 
General Elec. Co., Schenectady, N. 


Ward Leonard Elec. Co., 34 a, Mt ‘Vernon, mS. 


SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Barber-Colman Co., Rockford, Ill 

Deutschmann Corp., Tobe, Canton, Mass. ‘‘Mu-Switch.’’ 
General Elec. Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. 

Micro Switch Corp., 1 E. Spring. Freeport, Tl 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Mercury 


Brown Instrument Co., Div. of Minneapolis-Honey- 


well Regulator Co., 4466 Wayne Ave., Philadelphia, 
Pa. 


General Electric Vapor Lamp Co., 889 Adams, He- 
buken, N. J. “‘Ixon-nee-tor,’’ ‘‘Cooper Hewitt.’’ 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 
Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 
Powrex Switch Co., 190 Willow, Waltham, Mass 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Radio 

Electronic Mechanics, Inc., 85 Hazel, Paterson, N. J 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
Ill 


Ohmite Mfg. Co., 4843 W. Flournoy, Chicago, Il. 


SWITCHES, Remote Control 

Push Button, Toggle, Lever or Treadle. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Deutschmann Corp., Tobe, Canton, Mass. ‘‘Mu-Switch.’’ 


Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.”’ 


General Electric Co., Dept. 6A-201, Schenectady, 
fies 


Hart Mfg. Co., Hartford, Conn. ‘“‘Diamond H.” 
Micro Switch Corp., 1 East Spring, Freeport, I)! 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


SWITCHES, Snap, Heavy Dut 
For Electric Range and Small Motor Control. 
Deutschmann Corp., Tobe, Canton, Mass. ‘“Mu-Switch.*’ 
General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Hart Mfg. Co.. Hartford. Conn. ‘‘Diamond H.”’ 
Micro Switch Corp., 1 East Spring, Freeport, I] 


SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
Ill. 


SWITCHES, Thermostatic 


Fenwal Incorporated, Ashland, Mass. 
SWITCHES, Time. See Timing Devices. 


SWITCHES, Vacuum 
General Elec. Co., Dept. 6-201, Schenectady, N. Y 


SYNTHETIC RESINS. See Plastics. 


TACHOMETERS 
Veeder-Root, Inc., Hartford, Conn 


Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. J. 


TAGS, Terminal, Wire & Cable 
National Band & Tag Co., Dept. 9-563, Newport, Ky. 


TAPE, Cotton, Linen, Silk 

General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. 

— ar Co., Dept., 31, 200 Varick, New York, 


TAPE, Glass 


Owens-Corning Fiberglas Corp., Dept. M., Industrial & 
Structural Prods. Lab., Newark, O. 


TAPE, Mica 

Continental-Diamond Fibre Co.. Newark, Del. 

General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica _ Co., Dept. 31, 200 Varick, New York. 
a 


TAPE, Rubber and Friction 

General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Il 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
ae 2 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn 

Brand & Co.. Wm., 276 Fourth Ave., New York, 
N. Y. ‘*Turbo.’’ 

General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
mm Re “Empire.’ 


TAPPING MACHINES. See Machines, 
Tapping. 


TERMINALS, Plain & Locking 
Shakeproof Tock Washer Co., 2533 N. Keeler Ave., 
Chicago, Ill. 


TERMINALS & CONNECTORS 


American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
Ill. 
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Janetle © 


MOTORIZED SPEED REDUCERS 


RELAYS 


Gy AUTOMATIC ELECTRIC 


















10 DIFFERENT STYLES 


Designed — Built — Tested — Guaranteed 
As A Complete — Compact Unit — By 
One Organization—No Divided Responsibility. 


When you buy an 
Automatic Electric Re- 
lay you get a pre- 
cision product designed 
and constructed by an 
experienced company 
—for Automatic Elec- 
tric has been making 
relays for over forty 
years! 


For EVERY Industrial Need 


@ The Automatic Electric line of relays includes quick 
and delayed action types, sensitive and heavy duty types, 
mechanical locking types, polarized relays, etc. Arvail- 
able with any contact combination and for operation on 
D. C. or A. C. circuits of any voltage. 





Illustrating the gear assembly of a Special type of 
multiple spur gear reducer. 


The diversity of the Janette custom built line of mo- 
torized speed reducers enables us to supply a ma- 
chine from 1/50 to 714 H.P. for almost any purpose. 
You can select the style of compact, rugged Janette 
speed reducer that meets your individual require- 
ments, without the necessity for using expensive 
adaptors or modifications. 


MAY WE HAVE YOUR REQUIREMENTS 





@ Write for complete illustrated catalog of relays, stepping 
switches, electric counters, solenoids, keys, and other elec- 
trical control accessories. Address American Automatic 
Electric Sales Company, 1033 W. Van Buren St., Chicago. 


UCN en 


MAKERS OF TELEPHONE AND SIGNALING APPARATUS) 
ELECTRICAL ENGINEERS, DESIGNERS AND CONSULTANTS} 


Rotary Converters—Generators—Motors—Motor-Generators 


Janette 
556-558 West Monroe Street Chicago, Ill.U.S.A 





Continuous Operation Doesn’t Strain the 


1—Movement differential under .0005”’. 
M | C R Oo 2—Operating pressure about 8'5 oz. 
3—Overtravel of actuator plunger beyond 


l/ ' fe Oo t i operating point '4 
4 Inc vertrave ; 
M@ Metal Clad Mi Ac" Ai 1200 wat up » Saeotte 


and relays, '> H.P. up to 460 volts A.C. 
SWITCH 


Cap of 5/16” plunger is 
: : . ar¢ » = | < ( ) ] Ss a 
Especially suited for exacting service on hardened and _ polished 


automatic machinery requiring direct 
id contact with high speed actuators. 
Adaptable for closed,‘ open or double- 
throw circuits. Millions of operations. 
. Sealed in a metal housing. Threaded for 
, right or left hand angle mounting '>"’ or 
%s’" straight fitting. Overall dimensions 
2'%" high, 1” wide, 314” long. Write 
for specifications and recommendations 
covering overtravel switch applications. 


BB Micro switce CORPORATION 


1 EAST SPRING STREET FREEPORT, ILL., U.S.A. 











To offset conditions of high frequency 
in railroad signals, telephone fuse 
blocks, radio receivers and similar 
applications, have your porcelain 

rts made with sTAR VITRO. 

AIN—a strong dense material 
with Porosity as low as .257)—and 
it can be impregnated to resist moist- 
ure entirely. rite for samples and 
send blueprints for estimate. 


Electrical Manufacturing 


| EDITORIAL 
FEATURES 


Keep you informed with regard to elec- 
trical and mechanical practices of today, 
as they are used in the design and en- 
gineering of electrically operated prod- 
: ucts. Read these features regularly. 


é 


PORCE OMPANY 


41 MuitheadAve., TRENTON, N.J. . 





ELECTRICAL PORCELAIN 





JANUARY 1939 





SHERMAN 

















to YOUR needs. 


1326 N. 23rd. 





WIRE SPRINGS 


AND SPECIALTIES 


Tea ras) 


q ALL SHAPES 
\ ALL METALS 


a ~~ 


SEND US YOUR INQUIRIES 


CUYAHOGA SPRING CO 


CLEVELAND, OHIO 


10270 BEREA RD 


Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 
_ (Terminals and Terminal Plates.) 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 
ee Inc., 4252 Lincoln Ave., Chicago, Ill. (For 

“uses. ) 

— MacGuyer Co., 17 Virginia Ave., Providence, 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Thompson-Bremer & Cg., 1642 W. Hubbard, Chicago, 


Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


TESTERS, Coil 
See also Instruments 
Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J 


TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East End 
Ave., New York, N. Y 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 


THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Barber-Colman Co., Rockford, Ill 

Bridgeport Thermostat Co., Inc., Bridgeport, Conn 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.’’ 

Fenwal Incorporated, Ashland, Mass 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 

Mercoid Corp., 4201 Belmont Ave., Chicago, Tl. 
‘‘Pyrotherm,’’ ‘‘Sensatherm,’’ ‘‘Vasaflame.”’ 

Micro Switch Corp Freeport, Ill 

Spencer Thermostat Co., 101 Forest, Attleboro, Mass 
Klixon.’’ 

Supreme Elect. Products Corp., 105 Mt. Hope Ave., 
Rochester, N. Y¥ 


TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Barber-Colman Co., Rockford, Tl 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.’’ 

sage Signal Corp., Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 
ex.°° 

Core Electric Co., Dept. 6A-201, Schenectady, 


Guerdian Elec. Mfg. Co., 1627 W. Walnut, Chicago. 
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——— EE 
Check us for any type of terminal. We 
have a complete line in copper and brass— 
clip, ring, flat, single ear, or rolled. Sold 
through jobbers. Write for Bulletin 13. 
BATTLE CREEK MICHIGAN 


CARTRIDGES, 
STRIPS, RINGS, 
IMMERSION 


Standard types or engineered 


Mary WATLOW ELECTRIC MFG. CO. 
ST. LOUIS, MO. 


Sales Representatives in Buffalo, Chicago, 
Cleveland, Dayton, Minneapolis, New York 





Hart Mfg. Co., Hartford, Conn. ‘“‘Diamond H.”’ 
Thompsun Clock Co., H. C., Bristol, Conn. Pe 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


TIN PLATE 
American Nickeloid Co., 12 Second, Peru, Ill. (Pre- 
finished. ) 


TOOLS AND JIGS 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


TOOLS, Portable 

Stunley Elee. Tool Div., The Stanley Works, 132 Eim, 
New Britain, Conn 

TRANSFORMER CORES. See Cores, 
‘Transformer. 

TRANSFORMERS 


For built-in applications to electrically operated 


machines appliances and equipment 
Dano Elec. Co., 93 Main, Winsted, Conn. 
Davis & Co., Inc., Dean W., 549 W. Fulton, Chi- 
cago, Ill 
General Electric Co., Ft. Wayne, Ind. 


Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave., Fort 
Wayne, Ind. (Square, Rectangular, Round.) 
Precision Paper Tube Co., 2033 W. Charleston, 
Chicago, Ill. (Square, Rectangular, Round.) 


TUBING, Brass & Copper 


American Brass Co., Waterbury, Conn. 
lisco Copper Tube & Products, Inc., 5629 Madison 
td., Cincinnati, O 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Cel- 
lulak.”’ 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

Franklin Fibre-Lamitex Corp., 190 E. 12th. Wilming- 
ton, Del. 

General Electric Co., Section B-4, Plastics Dept., 
Pittsfield, Mass “*Textolite.’’ 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
a 


National Vulcanized Fibre Co., Wilmington, De] 
‘*Phenolite.”’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insu- 
oe” 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del., 
*““Ohmoid.”’ 


TUBING, Monel & Nickel 
International Nickel Co., 67 Wall, New York, N. Y. 


TUBING, Phosphor Bronze 
American Brass Co., Waterbury, Conn. 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del. 

Continental-Diamond Fibre Co., Newark, Del. 
=. Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del 

National Vulcanized Fibre Co., Wilmington, Del. 
**Peerless,’’ ‘*Vul-Cot.’’ 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 
‘*Fyberoid,’’ ‘‘Ohmoid.’’ 


TUBING, Varnished Fabric (Spaghetti) 

Brand & Co., Wm., 276 Fourth Ave., New York, 
x. =... ae. 

yeneral Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Empire.’’ 


TUBING, Varnished Glass 
Owens-Corning Fiberglas Corp., Dept. M, Industrial & 
Structural Prods. Lab., Newark, O. 


TUBULAR LAMPS. See Lamps, Minia- 
ture. 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes. 

Callite Products Div., Eisler Elec. Corp., 547 39th, 
Union City, N. J., ‘‘Kulgrid.’’ 


UNITS AND ELEMENTS, Resistance 
Heating 

General Electric Co, Dept. 6A-201, Schenectady, N. Y. 

Rockbestos Products Corp., 733 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Watlow Elec. Mfg. Co., 1326 N. 23rd, St. Louis, 
Mo 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pitts- 
burgh. Pa. ‘‘Chromalox.’’ 


VACUUM SWITCHES. See Switches, 
Vacuum. 


VARNISH, Insulating 

Acme Wire Co., New Haven, Conn. 

General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blivd., Chicago, IT. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. “Linolac.” 


VOLUME CONTROLS, Radio. See Re- 
sistors, Radio. 


WASHERS, Felt 

Felters Co., Inc., 201 South, Boston, Mass. 
Western "Welt Works, 4029-4115 Ogden Ave., Chi- 
cago, 









WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., Pittsburgh, Pa. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Beall Tool Co., East Alton, II. 

Butcher & Hart Mfg. Co., Toledo, O. 

Eaton Mfg. Co., Massillon, O 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich. - 

National Lock Washer Co., Newark, N. J., and Mil- 
waukee, Wis. 

Philadelphia Steel & Wire Corp., Germantown, Phila- 
delphia, Pa. 

Positive Lock Washer Co., Newark, N. J. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Ill 

Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, 


Ill 
Washburn Co., Worcester, Mass. 
WASHERS, Metallic 


Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich. 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Ml. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WASHERS,Non-Metallic. See Fibre, Vul- 
ecanized; also Plastic; also Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Ce 

ment. 

General Electric Co., Section Q-8194. Appliance and 
Merchandise Dept., Bridgeport, Conn 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
ie Es 


WELDING EQUIPMENT 


General Electric Co., Schenectady, N. Y. 


WHEELS, Blower and Fan 
Barber-Colman Co., Rockford, Ill. 

Janette Mfg. Co., 556 W. Monroe, Chicago, Ill. 
Robbins & Myers, Inc., Springfield. O. 
Torrington Mfg. Co., Torrington, Conn. 


WINDING MACHINES, Coil 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, II. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Potter & Rayfield, Inc., Hemphill Ave., Atlanta, Ga. 
‘‘Browning.”’ 

Universal Winding Co., P. O. Box 1605, Providence, 
R. I. ‘‘Leesona,’’ ‘‘Duo-Matic.”’ 


WIRE, Bare 

Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 

American Enameled Magnet Wire Co., Port Huron, 
Mich. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

General Cable Corp., 420 Lexington Ave., New York, 


Roebling’s Sons Co., John A., Trenton, N. J 
Rome Cable Corp., 330 Ridge, Rome, N. Y. 
Seovill Mfg. Co., 65 Mill. Waterbury, Conn. 


WIRE, Copper Clad 
Callite Products Division, Eisler Elec. Corp., 547 
39th, Union City, N. J. 


WIRE, Copperweld 

Callite Products Division, Eisler Elec. Corp., 547 
39th, Union City, N 

General Cable Corp, 420 Lexington Ave., New York, 
a 4 


WIRE FORMS 

American Steel & Wire Co.. Rockefeller Bidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary ) 

Barnes Co., Wallace. Div. of Associated Spring Corp., 
Bristol, Conn. 

Cuyahoga Spring Co., 19270 Berea Rd., Cleveland, O. 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Roebling’s Sons Co., John A., Trenton, N. J 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry. Pa 


WIRE, Insulated 
(See also Cable, Heavy Duty; Cord, Flexible.) 
American Enameled Magnet Wire Co., Port Huron, 
Mich. 
American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
“‘Colo-Rubber,’’ ‘‘Nitro.’’ 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Diamond Braiding Mills, Chicago Heights. TI! 
General Cable Corp, 420 Lexington Ave., New York, 
ee 


General Electric Co., Section Y-8195, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltahes- 
ton.’” 

General Electric Co.. Dept. 6-201. Schenectady. N. Y. 

—— Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 

Rockbestos Products Corp., 735 Nicoll, New Haven, 

Conn. ‘‘Rockbestos All-Asbestos,”’ ‘‘Rockbestos A. 
Vs os 

Roebling’s Sons Co., John A., Trenton, N. J. 

Rome Cable Corp., 330 Ridge, Rome, N. Y. 


WIRE, Magnet 

Acme Wire Co.. New Haven. Conn. **Enamelite,”’ 
“‘Cottonite,’’ ‘‘Silkenite,’’ ‘‘Paperite,’’ ‘‘Celenite,’’ 
“‘Heatex.”’ 

American Enameled Magnet Wire Co., Port Huron, 
Mich. ‘‘Vega-Chromoxide.’* 

American Steel & Wire Co.. Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

“‘Cotenamel,”’ ‘‘Celenamel.’’ ‘‘Silkenamel.’’ 
a Cable Corp., 420 Lexington Ave., New York 


o%. . 

General Elec. Co., Section Y-8195, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltahes 
ton.’’ 

General Electric Co., Schenectady, N. Y. 
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to the 


NEW PRINTED 


PUBLICATIONS 
on pages 63-64 


Extensive list of up-to-the-minute 


publications. Handy convenient 





card to facilitate prompt handling 





of requests. Check and mail today! 












Square & Rectangular 
Bobbin Assembly 


@ Spiral Wrapped Core 
@ Bakelite or Fish Paper Ends 
@ Sturdy 


@ Inexpensive 











Send for Samples 


PRECISION PAPER TUBE CO. 
2033 W. CHARLESTON ST. « CHICAGO, ILL. 
Mfrs. Square & Rectangular Tubes 





NEW CATALOG “Stronghold” Hardware 
SAVES TIME & MONEY! LL. 


Thousands of Hard-to-Get Items! 
Complete Plated Stocks! 
Immediate Shipment! 













All your hardware from one 
source: Screws, Bolts, Nuts, 
Rivets, Washers, Terminals, 
Spacers—everything in fastening 
devices! @ Write for your free 
copy NOW—Send us samples to 
match—Specialsareour specialty. 


MANUFACTURERS SCREW & SUPPLY 
219A West Illinois St. ye Chicago, U.S.A. 
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pee Me ; . 
Can be Had With Regular *~ _ 
Metal Dial, or Glass Dial 
For Illumination Ri LET 















@A.C. and D.C. 


® Scale Length 
Approximately 6” 


® Molded Case 
® Semi-Flush 


Triplett’s beautiful line of 7” 
instruments has all the refine- 
ments and advantages long as- 
sociated with Triplett Pre- 


' 
Mounting | 

cision Instruments. Available ® No Screws on a 
. ‘ ; : 7 Exposed oy ! 
with edgewise illumination. aS ge | 

e ° . a > 
Light is diffused through the sy os | 
. . . o S 
glass dial and illuminates scale $ $2 \ 
markings prominently. These vee | 
larger movements are built & ¥ oe af 
and priced on a quantity ed ae | 
production basis. Full > «> f | 
details on application. ee e - * \ 
<q Sy od 

© re Se | 
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Rockbestos 





Products Corp., 735 Nicoll, New Haven, Holyoke Wire & Cable Corp., 710 Main, Holyoke, 





Conn. ‘‘Rockbestos All-Asbestos.’’ Mass. 
EYEI ETS—Regular and Special Roebling’s Sons Co., John A., Trenton, N. J. Hoskins Mfg. Co., Detroit, Mich. “‘Chromel,”’ 
Rome Cable Corp., 330 Ridge, Rome, N. Y. “Copel,” *‘Chromel-Alumel.’’ 


Winsted Division, Hudson Wire Co., Winsted, Conn. 


WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


WIRE, Round Edge Flat 
WIRE-MAKING MACHINERY. See Ma- American Nickeloid Ce., 12 Second, Peru, Ill. (Pre- 
chinery, Wire-Making. finished Metals.) 


’ WIRE, Welding 
WIRE, Resistance Genera! Electric Co., Schenectady, N. Y. 


ZINC—Strip zinc for commercial 


American Brass Co., Waterbury, Conn. 
uses Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Driver Co., Wilbur B., Newark, N. J. ‘‘Tophet,” ZINC 
“‘Cupron,’’ ‘‘Fecraloy,’’ ‘‘Hilo,’’ ‘‘Cobanic,’’ **Radio- Sheet, Rod, Tube, Wire, Anodes. 
THE PLATT BROS. & co. carb,’’ ‘‘Radioalloy.’’ Ameriean Nickeloid Co., 12 Second, Peru, Ill. (Pre- 
Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,’’ ‘‘Ad- finished. ) 
Waterbury, Conn. vance,”’ ‘‘Hytemco,”’ ‘‘Nilvar,’’ ‘‘Magno,’’ ‘‘Comet,’’ New Jersey Zinc Co., 160 Front, New York, N. Y. 
“Gridnic,”’ ‘‘Radioohm,’’ ‘‘Ohmax,’’ ‘‘Midohm,”’ “‘Horse Head.”’ 
*‘Lohm,’’ ‘Lucero. * Platt Bros. & Co., Waterbury, Conn. (Fuse Metal.) 


One of the Monthly Informative Features for Alert Product Builders  . 
CLASSIFIED INDEX OF MATERIALS, PARTS AND EQUIPMENT 


In this featured section which threads through several pages of 
each issue of ELECTRICAL MANUFACTURING, we detail 
sources of supply of hundreds of different materials, parts, etc., 
which are fabricated into the finished product. Corrected 
monthly, it is most complete and representative. It is there for 


your convenient reference. Always consult it. 


In this month’s issue it starts on page 94 


ELECTRICAL MANUFACTURING 


THE GAGE PUBLISHING COMPANY 
232 Madison Avenue, New York, N. Y. 



















HEAT REFLECTING “ELEMITE” INSURES 
THE LIFE OF THE HEATING ELEMENT 


i s UPB Headquarters 


If you want highest quality insulators to 
match the outstanding performance of your 
product, then bring your problems to Uni- ed as EE Sa mples for 
versal, headquarters for quality insulators. | withstands eel. testing and 























price esti- 

Shock, ne ee eee 

Special or standard shapes. Made by the Sice. Aa y nished upon 
famous Universal ‘dry process.’ Better Shape. ela eet request. 


thruout. Close dimension tolerances. Send 
your specifications for sample and price. 





THE LOUTHAN MANUFACTURING CO. 
Ceramic Specialists Since 1901 


EAST LIVERPOOL, OHIO, U. S. A. 
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Wire Mill Equipment 


a 2 2 Sa 
Sleeper & Hartley, Inc. 


ster. M and move’ 


oe eee Massachusetts 





ELECTRICAL MANUFACTURING 













~=_ 


ALL NEW RELAYS by GUARDIAN 


ee 









are PROVEN here 


Before Production Begins 





A Smooth “Crumbless” Cut "i 
THROUGH 20,000 WIRES! Sate sodas eouaed to tes 


above candid photo, turns out 
thousands of Relays every day. 


S° complete is the impregnation of this Aeme-wound But before any relay goes into 
ignition coil that the ends of the 20,000 turns of 41 production, Guardian's Ex- 
* solid s N perimental Department must 
wire appear as one solid surface. No unreached areas, test it in innumerable ways. 
and each wire perfectly insulated. We must Ancw in advance that EXPERIMENTAL DE- 
‘ L : a es your relays will perform as PARTMENT where a 
Designing and winding such difficult coils is an Acme expected. A uniform, depend- aa variations - 
specialty. Impregnating is done with Acme-developed able, es product . oe wader dus eigen Guan 
. . . natura result ° ° . i °° . 
compounds produced in Acme’s varnish plant and QUANTITY ASYOUWANT Conditions before the 
applied by operators long trained in this highly special- THEM, WHEN YOU WANT —_ a — 
ized work. ‘*Acme’” means dependability! THEM. No complaints .. . flean ee ee 
s no post-mortems. . 


When omneng a better source for relays, remem- 
e largest factory BUT high quality, 


7 ber it’s not t 
fast service, and conservative cost that really count. 
Ask Us To Make Specific Recommendations To Fit Your Type-R 


Special Requirements. Write For Catalog “M” Today! Stepping Relay 
PRODUCTS 


(gj ELECTRIC 
COILS—MAGNET WIRE—VARNISHED INSULATIONS—CAPACITORS it tH A R D | ic Wo 


The Acme Wire Co., New Haven, Conn. 1627 BO Finis 
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You Can’t Change 
Sn Ypiladelphia BUSINESS CONDITIONS 


, oven EE ||) U 3C 


To those who have made up 


H OT f L Pp H i L A 1 7 1 P | ] A N their minds that every possible 


step will be taken to make 
1939 a better year, Superior But 
Highly recommended Carbon Products, Inc., oo 
by experienced travelers the world its help. Start with the brush- 


see es for better motor operation 
over for its warm hospitality; its excel- and you have y Ol ) ( AN 


lent cuisine served in comfortably Air- started in the 
Conditioned Restaurants; its convenient right direction. 


location to the business section; C A G 
sauce GAGE 


ond its unlimited parking facilities. 
600 ROOMS with both from $9.75 up 


DANIEL CRAWFORD, JR. 
MANAGER , 
99'™ ann CHESTNUT STREETS Ze AREBON PRODUCTS.ING. 
PHILADELPHIA, PA. A = Lore ft Od 


“ALL THAT THE NAME IMPLIES” 
9115 GEORGE AVENUE CLEVELAND, OHIO 
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lO YOUR 


PRIVATE LABORATORY 


E. T. L. has a limited number of private 
laboratories in its new quarters which it will 
rent for short or long terms to clients who wish 
to make their tests completely secret. 


Conduct your own research .. . in your own 
special quarters at E. T. L.... with E. T. L.’s 
unsurpassed equipment to help you. 


Space is available to suit your needs. And it 
is on a ‘‘pay-as-you-use”’ basis. Ask us about it 
and about people who have made use of it. 


But if you don’t want to do your own 
research, get a test report by E. T. L. onnew 
products and old. Our personnel is experienced ; 
our tests are searching; our equipment is exten- 
sive. And every E. T. L. test report is confi- 
dential for every test report is the exclusive 
property of the client. 


More than forty years of know-by- 
test service to the electrical industry. 


ELECTRICAL TESTING LABORATORIES 





| 110 





80th Street and 
New York 


East End Avenue 
N.Y. 


is the door 
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ideal | for the 


Small Power Jobs 


This newly developed Ohio permanent split- 
capacitor type motor is truly the most efficient 
and economical of all small power motors. Its 
efficiency is double that usually found in motors 
of its size; dimensions 334” square x 41/4” 
long; operates equally well in all positions; 
rigid or resilient mounted. Bearings are special 
bronze composition, diamond-bored; oil wells 
of ample size, felt filled. Capacitor may be 
mounted separately or on motor. No internal 
switch needed,—everything simply constructed, 
which lessens field servicing requirements. 
Exceedingly quiet and smooth running; de- 
signed for continuous operation. 


Write for particulars. 







THE OHIO ELECTRIC 
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5905 Maurice Ave., Cleveland, O. " 
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DRIVER-HARRIS COMPANY 


Harrison, N. J. 
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When a big HOllywood broadcast goes on the air from 
Columbia‘;“new west coast key Station KNX, the power must 
not fail/or the giant Columbia Broadcasting Chain is off the 
air./90 they have insured against any such possibility by in- 
y this reliable MASTER 80 KVA 2300 volt generator set. 

When YOU want electric machinery on which you can 
LM eh eee 
type or size, investigate MASTER'S unusual ability to serve 
YOU promptly and economically. 


THE MASTER ELECTRIC COMPANY @ DAYTON, OHIO 


ASTE 


ended 


i ' 
yA 


~ 
s 








SAFEGUARD YOUR PRODUCTS 


Avoid loosened nuts, bolts, and screws. 


They cause annoyances and needless expense. 
Each flexed, sharp-edged Everlock washer 
tongue creates the powerful spring tension 


needed to keep your products intact. 


Start using Everlock washers today! 


THOMPSON-BREMER & CO. 


1640 WEST HUBBARD STREET, CHICAGO 


Other washers have been tried —now Everlocks are specified 


ree 





